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COMPUTERS AND EDUCATION 
On every desk, in lab and field 
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Introducine Macintosh. 
What makes it tick. And talk. 


Well. to begin with, 110 volts of 
alternating current. 

Secondly some of the hottest hard- 
ware to come down the pike in the last 


3 years. 


The garden variety | 
16-bit 8088 
PHICPOPVOCESSOF. ur ! 


Macintashs 32-bit MCO8000 microprocessor. 


Some hard facts may be in order at 
this point: 

Macintosh’ brain is the same blind- 
ingly-fast 32-bit microprocessor we gave 
our other brainchild, the Lisa "Personal 
Computer. Far more powerful than the 
16-bit 8088 found in current generation 
computers. 

Its heart is the same Lisa Technology 
of windows, pull-down menus, mouse 
commands and icons. All of which make 
that 32-bit power far more useful by 


bring a Macintosh to the problem. (It 
weighs 9 pounds less than the most 
popular portable!” ) 

Another miracle of miniaturization 
is Macintoshs built-in 312" drive. Its disks 
store 400K —more than conventional 514" 
floppies. So while theyre big enough to 
hold a desk full of work, theyre small 
enough to fit in a shirt pocket. And, 
theyre totally encased in a rigid plastic 
so theyre totally protected. 


And talk about programming. 


There are already plenty of programs to 
keep a Macintosh busy Like MacPaint;" 
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making the Macintosh"Personal 2323. 


Computer far easier to use 

than current generation 

computers. In fact, if you can point with- 
out hurting yourself, you can use it. 


Now for some small talk. 


Thanks to its size, if you can’t bring the 
problem to a Macintosh, you can always 


» NL. 


Macintosh automatically makes room MacPaint produces virtually any image — Microsoff s Multiplan for Macintosh 
ihe buman band can create 


for your illustrations in the text. 


a program that, for the first time, lets a 
personal computer produce virtually any 

image the human hand can create. Theres 
more software on the way from developers 
like Microsoft; Lotus, and Software 
Publishing Corp., to mention a few 
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And with Macintosh BASIC, Mac- 
intosh Pascal and our Macintosh Toolbox 
for writing your own mouse-driven pro- 
grams, vou, too, could make big bucks 
in your spare time. 

You can even program Macintosh 
to talk in other languages, like Yiddish 
or Serbo-Croation, because it has a built- 
in polyphonic sound generator 
capable of producing 
high quality speech ~~ i 

; : y^ Replaces ped dn 
OF music. ^d computer commands with a 


form of communication you 
already understand — 


Painting. 


The Mouse ised 


Some mice have tivo 
buttons. Macintash bas 
one. So its extremely 
difficult to [ish the 
trong buit 


The inside 
fa story —a 
nating ball 
2 o andopticalsensors 
transite movements 
of the monse to Macintosb s screen pointer 
with pin-porul accuracy 


All the right connections. 


On the back of the machine, voull find 
built-in RS232 and RS422 AppleBus serial 
communication ports. Which means vou 
can connect printers, modems and other 
peripherals without adding $150 cards. 
It also means that Macintosh is ready to 
hook in to a local area network. (With 
AppleBus, you will be able to interconnect 
up to 16 different Apple computers and 
peripherals.) 

Should vou wish to double Mac- 
intosh’s storage with an external disk 


Macintosh is a trademark: licensed to Apple Computer. Inc, Appie, the Apple 


dins ihn ا‎ j d trademarks Compter, inc. Microso 
ра supply and high on sa MacPaint at rl unr ind in вав P, 
H jy ; Grcutiry Ne Battery jor Macintosbs Bre oe an autboriz near you 
үрт ДЕ" im wh calendar. тай cal (80 800) 538- In Canada, call (800) 2€ |) 268-7796 or 
[2 x 342 pixel (800) 268-7637. 
Built-in handle for 
petting carried away: 
Thanks io clever venting, 


Macintosh requires no 
Ve internal fan. 


R$232, R$422 AppleBus serial 


Моне connector. 
, Eternal disk drive connector 
Polyphonic sound port. 


Brightness 
control 


128K byles RAM 
Built-in Зі" 


disk drive. 
| uai а I pem س‎ S 
Keyboard connector — y x 64K bytes ROM dig ah ond of an 
а lelepbone-type jack you ——.. А f u^ са entire 32- vi ain unn 
already know bow to use. Ls i computer in 80 square inches. 
Р Сш 32-bit Motorola 
on MOG68000 microprocessor. 


drive, you can do so without paying for Macintosh from conventional computers, its 32-bit Lisa Technology, or its 342° 
a disk controller card—that connectors wed like to point you in the direction of floppy disks, or its serial ports, or its soft- 


built-in, too. your nearest authorized Apple dealer. ware, or its polyphonic sound generator. - 

There’ also a built-in connector Over 1500 of them are eagerly The real genius is that you dont 
for Macintosh's mouse, a feature that waiting to put a mouse in your hand. have to be a genius to use a Macintosh. 
costs up to $300 on computers that cant Аѕ one point-and-click makes perfectly You just have to be smart enough 
even run mouse-controlled software. clear, the real genius of Macintosh isnt to buy one. 

One last pointer. 

Now that you've seen some of the logic, soon there'll be just WO kinds of people. 
the technology, the engineering genius Those who use computers. And 


and the software wizardry that separates those who use Apples. 
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ULTRATERM? 
JUST ASK THE 
PROFESSIONALS! 


With the wide variety of 
peripherals available, it's dif- 
ficult to evaluate the quality 
of accessories for your Ap- 
ple. Listen to what the pro- 
fessionals say about Ultra- 
Term. 


BYTE—FEB. ‘84 

"Overall, the UltraTerm 
display card is one of the 
best peripheral devices | 
have seen to enhance the 
display capabilities of the 
Apple." —P. Callamaras 


SOFTALK —SEPT. ‘83 
"The UltraTerm shines 
brightest in use with spread- 
sheets and word 
processors." 


COMPUTER RETAILING 

— FEB. ‘84 

“The UltraTerm is a high 

quality investment for 
| anyone who has an Apple 

product and wants to add to 

it." 


PEELINGS II — VOL. 4. 
NO. 8 '83 

"The UltraTerm will be the 
new industry standard for 
Apple video display cards. 
The availability of the extra 
modes will enhance almost 
any software product that 
uses the text screen." 


PERSONAL COMPUTING 
—MAY '83 

"Perhaps the most im- 
pressive achievement of the 
UltraTerm expansion board 
is that the character set it 
produces is so sharp that its 
difficult to see the dots that 
make up each character." 


The experts agree—the 
UltraTerm is one of the 
best display devices for 
Apple computers. 


Videx Inc. 
1105 NE Circle Blvd. 
Corvallis, OR 97330 

(503) 758-0521 
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68000-based systems 
to fit your 


Right from the pages T. our 
catalog, we can deliver 68000-based 
supermicro systems to match virtu- 
ally any application. 

Including yours. 

Here's how. 

Built on the IEEE-696 (S-100) 
bus, Cromemco systems offer up to 
21 board slots. And a family of 35 
boards — CPU, memory and special- 
ized I/O —to fill the slots any way 
you choose, 

At the heart of each system is our 
68000/Z-80 dual processor. Backed by 
as much as 16 Mb of error-correcting 
RAM. Full multi-tasking capability. 
үну to > handle up to 16 pague 


And that's just the beginning. 

You can select single or dual 
floppies, 514" or 8" А 21 Mb 5" 
Winchester hard disk. Ánd a nine- 
track tape drive. 

We can accommodate your taste 
for the exotic, too. With boards like 
our SMD interface that supports up 
to 1200 Mb of disk storage. Ап NTSC 
standard color graphics interface. А 
ТУ camera digitizer. A/D and D/A 
converters. Ап IEEE-488 bus inter- 
face. Communications. Ánd more. 


Intelligent 
workstations. 


Then, if you're designing a dis- 
tributed processing system, you'll 
want to take a look at our C-10 per- 
sonal computer. The Z-80-based C-10 
can serve our 68000-based systems 


us what you need. 


as a powerful intelligent workstation 
in a distributed processing mode. Ог 
as an independent personal computer 
with its own floppy storage. 


High-level languages 
and 


applications software, 


That brings us to software. It 
starts with CROMIX? our ОМ": like 
operating system that you're free to 
tailor to your application. 

CROMIX can execute both 
68000- and Z-80-based programs. So 
right along with your 68000-based 
packages, your system will accommo- 
date a wide selection of CP/M® soft- 
ware written for the Z-80. 

And our high-level language 
support is second to none. From a 
68000 Macro Assembler. To 68000 
FORTRAN 77, PASCAL, GSA-certi- 
fied high-level COBOL, C and BASIC. 


Cromemco 
means business. 
Your business. 

You see, when we say, “Just tell 
us what you need" we're not kidding. 

You won't find another family of 
68000-based microcomputers that 
canfit your needs as exactly as ours. 

So if you're in the business of 
providing specialized computing solu- 
tions, you really should be doing 
business with Cromemco. 

For a copy of our Systems 
Catalog, contact: Cromemco, Inc., 
280 Bernardo Avenue, P.O. Box 7400, 
Mountain View, CA 94039. 
(415) 964-7400. | 

In Europe: Cromemco/GmbH, 
6236 Eschborne 1, Frankfurter Str. 33-35, 
Р.О. 5267, Frankfurt Main, Germany 
Or Cromemco Ltd., 

The Cambridge House, — 

| 178-182 Up r Richmond Rd., 
. Putney, London SW15 England. 


®Cromemco and (ROME аек ге istered bademarks of Cromemco 

2. "UNIX is stories CP/M is registered 
trademark "n M слатко Бе mco, Inc. 
Circle 92 on inquiry card. 


BYTE ' s NEW LOOK 

The redesign of a magazine always re- 
quires some adjustment by the reader, 
and so we pondered the matter before 
proceeding to change BYTE's ap- 
pearance. In the end, we went ahead for 
several reasons. We want to make BYTE 
easier to read without making it less 
technical. We want to include more in- 
put and feedback from readers, to make 
reviews easy to distinguish from feature 
articles, to make review findings clearer 
by using graphics. and to give some of 
BYTE's most popular articles the best 
possible setting. 

Note that we have made no changes 
for change's sake. There is much con- 
tinuity. Robert Tinney, whom time only 
improves, remains our cover artist. Our 
new typeface, Novarese, has a classic 
feeling. like that of our old Palacio, but 
is more chiseled. Steve Ciarcia and Jerry 
Pournelle still appear prominently in 
major sections. The redesign, devel- 
oped by McGraw-Hill's Joe Davis and 
refined and implemented by Rosslyn 
Frick, our new art director, keeps BYTE 
clean and simple. We think the judicious 
use of art and white space makes BYTE 
more pleasing to the eye and not garish 
or splashy. 

The front of the magazine now in- 
cludes an "Update" section where we 
can bring important matters to your at- 
tention. "Update" will contain, among 
other things. corrections of errors in 
previously published articles. Another 
addition to the front is a few pages of 
the most important items from "What's 
New!’ You will also find up front "Ask 
BYTE: "Book Reviews" "Clubs and 
Newsletters" and "Event Queue" 

We have included more reader input 
and feedback by setting letters to the 
editor in smaller type, by introducing 
"Review Feedback" at the end of the 
Review section, by introducing "Up- 
date’ by expanding the space for 
responses to Jerry Pournell's popular 
column (more on this below), and by 
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enlarging Steve Ciarcias "Ask BYTE.” 

The four main sections of BYTE are 
the Feature section, the Theme section, 
the Review section, and the Kernel. The 
distinguished artist Ivan Chermayeff has 
done graphics to introduce the first 
three of these sections. The Feature sec- 
tion now comes first. This section pro- 
vides a variety of previews and descrip- 
tions of major new products and in- 
depth articles on topics of interest to 
sophisticated personal computer users. 
This month we provide a close look at 
the HP 110 portable, the second half of 
Steve Ciarcias blockbuster article on 
building a 28000 board for the IBM РС, 
part ] of an Ada primer. and other ar- 
ticles including a preview of the in- 
novative Macintosh Pascal and a clever 
way of making FORTH work faster. We 
have moved "Ciarcia's Circuit Cellar" to 
the Feature section because Steve really 
writes a major feature article each 
month rather than a traditional column. 

Next comes the Theme section, which 
explores in depth a different subject 
each month. This month's theme articles 
discuss computers in education, with an 
emphasis on their use at the university 
level. Thanks to DEC, IBM, Apple 
Zenith, and other companies, personal 
computers are now reaching campuses 
in volume. Associate Editor Donna 
Osgood's introduction to the Theme 
section shows the variety of uses for 
personal computers in universities, 
schools, and outside the formal educa- 
tional system. 

The Review section follows the Theme 
section. Reviews carry a slug on each 
page identifying them as reviews. The 
graphics in reviews of the Chameleon 
Plus, Infoscope, and C compilers give an 
indication of what to expect in BYTE's 
future reviews. Note how the graphs in 
the Chameleon review compare that 
machine's features and performance 
with two de facto standards—the IBM 
PC and the Apple Ile. From now on, you 
will see similar graphs for every system 

(text continued on page 8) 


SEEQUA BELIEVES 
PAYING IBM PRIGES 

FOR A PERSONAL COMPUTER 
GOULD МАНЕ A TRAMP 
OUT OF ANYONE. 


PRESENTING THE CHAMELEON BY SEEQUA FOR JUST ‘1995. 


The Chameleon by Seequa lets 
you run popular IBM software like 
Lotus® 1-2-3™ and dBase II.® It gives 
you a keyboard just like the IBM. A 
disk drive like the IBM. And a bright 
80x25 character screen just like you 
know who. And it all comes complete 
at a price that isn't at all like an IBM. 

But the Chameleon’s $1995 price 
tag isn't its only advantage over its 
famous competitor. The Chameleon 
also has an 8 bit microprocessor that 
lets you run any of the thousands of 
CP/M-80® programs available. It 
comes complete with two of the best 
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programs around, Perfect Writer ™ 
and Perfect Calc.™ It's portable. And 
you can plug it in and begin com- 
puting the moment you unwrap it. 

So before you spend all your 
money on an IBM, consider the IBM 
compatible Chameleon by Seequa. 

[t's a tool for modern times 
that won't set you back a A 
fortune. 


The Chameleon by 


ФР ^ |SEEQUA 


COMPUTER 
CORPORATION 
8305 Telegraph Road | 


Odenton, MD 21113 

Chameleon shown with optional second disk drive. 

To learn more about Seequa or for the location of the Seequa dealer 
nearest you, call (800) 638-6066 or (301) 672-3600. 


IBM is a registered trademark oí International Business Machines Corporation. 


(text continued from page 6) 

we review, making general month-to- 
month comparisons much easier than 
before. 

After the Review section comes the 
Kernel, a major new section that starts 
with Jerry Pournelles popular column, 
includes "BYTE West Coast; and will 
soon include "BYTE Japan” by William 
Raike and a rotation of other columns 
on important topics such as artificial in- 
telligence and telecommunications. You 
will find Bill Raikes name on the 
masthead with those of other new con- 
tributing editors who will help make the 
Kernel a mainstay. Jerry Pournelle's fans 
will have no trouble recognizing his col- 
umn under its new title, "Computing at 
Chaos Manor! What makes Jerry's 
writing so popular is his unique way of 
looking at things from Chaos Manor's 
techno-cluttered halls. His writing was 
originally entitled "The User's Column" 
not because Jerry is a typical user. but 


EDITORIAL 


because in earlier days. Jerry was vir- 
tually BYTEs only writer who was a 
mere user—he didn't create compilers 
and computers, he just used them. We 
have renamed Jerry’s column in recog- 
nition of his individuality. Feedback to 
Jerry's column now comes immediately 
afterward in "Chaos Manor Mail.” 

"Programming Insights’ (formerly 
"Quickies"). "Technical Forums? "Ap- 
plication Notes" "What's New; "Books 
Received? and "Unclassified Ads" 
round out the magazine (although we 
may not have material in every category 
every month). 

To make it easier for readers to learn 
something about our authors, we've 
moved "about the author" information 
to the front of each article. Look for it 
near the bottom of the first or second 
page of each piece. 


THE AIM INQUIRY SYSTEM 
This month, BYTE inaugurates the first 


WRITING FOR BYTE 
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BYTE continues to solicit and publish articles and reviews that keep you informed about what's new 
and important in microprocessor-based technology. and many of our articles are still written by you. 
the people directly involved with the field we report on. Details on querying us about article. product- 
review, and book-review ideas are listed below. We also welcome submissions (typed and double-spaced. 
please] to our Letters to the Editor column. Please contact us, via the appropriate department 
at BYTE 

РОВ 372 Hancock, NH 03449 

(603) 924-9281 


You may also want to call or write us (send a stamped, self-addressed business envelope] for our cur- 
rent author guidelines, 


ARTICLES 

Because our editorial needs are very specific and subject to change. we prefer receiving query letters 
instead of completed articles. A query letter should contain one or two pages explaining the subject 
to be covered. its importance to the BYTE reader. and the focus of the proposed article: it should 
also contain a one- or two-page outline and a tentative first two pages of the proposed article. Query 
letters should be addressed to the features editor. ‚ 

If you send us a completed article we need double-spaced printed versions of the main text (up 
to 25 numbered pages) and all listings. figures. and tables: please label all items and place all captions 
on a separate page. Photos should be 35 mm (or larger) transparencies or 5- by 7-inch (or larger) 
prints. If possible, we would also like to receive magnetic copies of the text, listings, and tables on 
Apple DOS, IBM PC. Kaypro, or &inch CP/M disks; we will pay an additional $20 for this. The files 
should be standard ASCII text files and should not contain any nonprintable characters: we prefer 
files that use carriage returns only at the end of each paragraph. You should also include a stamped. self- 
addressed return envelope of the appropriate size. Address these to the features editor. 


PRODUCT REVIEWS 

We frequently need good product reviewers and sometimes accept unsolicited reviews. BYTE product 
reviews must be fair, accurate. and comprehensive. Reviewers must have considerable experience in 
the microcomputer field. Writing experience is preferred but not required, and reviewers must have 
no financial connection to the company whose products are being reviewed. If you are interested in 
becoming a BYTE reviewer. send a letter to our product-review editor stating what computer products 
you own. what products you are interested in, and what writing experience you have. 


BOOK REVIEWS 
BYTE is always looking for qualified book reviewers. Submit queries and proposals accompanied by 
a resume, writing samples. or a list of computer-related interests and expertise to the book-review 
editor. Unsolicited book reviews also will be considered. 

We pay competitive rates for articles and reviews and offer you the chance to share your expertise 
with hundreds of thousands of BYTE readers, Your comments and submissions are always welcome. 
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electronic reader service processing 
system for readers and advertisers of 
computer magazines. Just as BYTE's 
new design is intended to refine the 
magazine and make it easier to read, 
the new electronic inquiry system is in- 
tended to modernize our reader inquiry 
service and make it easier for you to get 
information about products seen in 
BYTE. This automated inquiry manage- 
ment (AIM) system allows subscribers to 
request information from advertisers by 
using any Touch-Tone telephone. The 
AIM system will trim the typical six-week 
response time of the current reply-card 
system to as few as seven days. Here's 
how it works. 

During the next three months, every 
BYTE subscriber will receive by mail a 
Subscriber Identification Card and ID 
number. Using your unique number, 
you can call the BYTE Reader Service 
Computer and then key in your sub- 
scriber number and the reader service 
numbers from the ads in BYTE you'd like 
more information about. When you're 
finished, close the session with a special 
ending code, and then watch your mail- 
box for replies from the manufacturers 
of products you've expressed an in- 
terest in. 

Complete instructions appear in your 
copy of BYTE (if you've received your 
identification number) on the page fac- 
ing the traditional reader service card. 
In this location you'll also find a form 
to help you organize your AIM system 
call before you make it. 

If you did not receive your subscriber 
identification number this month, yours 
will be arriving in the next two months. 
The AIM system is being brought to a 
new one-third of our subscribers each 
month for the June-july-August period. 

For those who live in an area without 
TouchTone service who are not sub- 
scribers, or who prefer the traditional 
reply method, well continue to provide 
reader service reply cards. 

—Phil Lemmons, Editor in Chief 


The second BYTE Computer Show takes 
place june 14-17 in the Los Angeles 
Convention Center. Subscribers are 
especially welcome and receive a full- 
day pass to exhibits and conferences for 
$7.50. See you at the show. ... P. L. 
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Staff-written highlights of late developments in the microcomputer industry 


Franklin Unveils CX Series Computers 


Franklin Computer Corp. has introduced a line of transportable computers. All are said to 
be Apple Il compatible; MS-DOS or CP/M options are available. The CX-1, with a 6502 pro- 
cessor, 64K bytes of RAM, serial and parallel ports, a 7-inch display. and one disk drive, 
costs $1425. The $1730 CX-2 adds a second disk drive. The $2049 CX-3 also adds a card 
with a Z80 processor and 64K bytes of additional RAM, while the $2395 CX-4 adds an 
8086 and 128K bytes of RAM. 

The CX computers use a |12K-byte write-once memory (WOM) to store the operating 
system, which is loaded from floppy disk after power-up: after this, the memory cannot be 
written to until the machine is turned off and on again. 


Hayes Enters New Field: Data-Management Software 


Hayes Microcomputer Products Inc., best known as a maker of modems, has modd into 
the software arena with its data-management system called Please. Not surprisingly, a 
modem-communications link is part of the program. Please has extensive help screens to 
ease learning and is written in assembly language for speed of execution. The menu-driven 
program allows up to 999 characters per field and 99 fields (2000 characters total) per 
record; the number of records per file is hardware limited. Hayes also sells application 
templates for the program, including mailing list, membership, household records, and ap- 
pointments. Please retails for $349; application templates are $29.95 each. 


Several NSE have секет, anh videotex capability for microcomputers, 
Wang introduced the PC Viewdata Decoder, a $250 program for its Professional Computer. 
Digital Equipment Corp. unveiled Pro/NAPLPS, a $195 program for its Professional 350 com- 
puter. Sony showed a NAPLPS/ASCII terminal, the VDX-1000, as well as a videotex frame- 
creation system. Avcor, in Toronto, announced a S100 cartridge enabling the Commodore 64 
to act as a NAPLPS/ASCII terminal. 

IBM announced PC/Videotex, software enabling the IBM PC, PC XT, or РСјг to act as a 
videotex terminal. PC/Videotex will be available in October for $220 to $250. Network 
Videotex Systems Inc. of Toronto is selling Quick-Pel, a $625 expansion card allowing the 
IBM PC to function as a NAPLPS videotex terminal. TVOntario, also of Toronto, offers a 
NAPLPS page/frame-creation system for the IBM PC for $1450. 

Texas Instruments has developed a single-chip video-display processor that supports the 
NAPLPS standard used for American videotex. Tl's Advanced Video Display Processor is 
software compatible with Tl's popular 9918 video processor. 


Wilcom , Announces Telecommunications Device for IBM PC 


Wilcom Inc.. Roswell, GA, has introduced Asher, a telecormimmleattons device for the IBM 
Personal Computer. Asher includes an expansion card with a 300-bps modem, a telephone 
handset, and MS-DOS software for memory partitioning, appointment scheduling, and card 
filelspeed dial functions. While several applications can be in memory simultaneously, they 
do not execute concurrently. The Asher software uses 128K bytes in addition to the mem- 
ory needed for other programs, so a minimum of 256K bytes is needed. Asher will be avail- 
able this month for $795. . 


TeleVideo Personal Mini Uses IBM PCs as Workstations 
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TeleVideo Systems has introduced the Personal Mini, a 16-user computer that uses IBM- 
compatible computers as intelligent workstations. The Personal Mini includes a 40-megabyte 
hard disk and 80186 and Z80 processors. Microcomputers can be linked to the system using 
a $99 interface card and cable; special "diskless workstations" are also available. TeleVideo 
says users can run any PC-DOS or MS-DOS software on the workstations or can use any of 
50 available multiuser software packages. The Personal Mini should be available this month 
for less than $10,000. 


(text continued on page iO) 
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Fourteen, Firms Back Network Standard 
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Кк Me nip a SEE network at the National Computer Conference next 

month. Also participating in the demonstration will be IBM, Hewlett-Packard, Digital Equip- 
1 ment Corp., Honeywell, NCR, Charles River Data Systems, Intel, Motorola, and others. While 
_ the demonstration will be of a factory-floor network, 802.4 could also be used to network 
personal computers. General Motors showed the network earlier this year at its technical 
RNC aa Michigan. 


Epson and Commodore Show New Computers 
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E Epson showed the РХ-8, а new Боек computer, at the recent Hannover Fair in West 

| Germany. The computer includes 64K bytes of RAM, an 8-line by 80-column LCD, a micro- 
с assette tape drive, a Z80-compatible processor, and the CP/M 2.2 operating system in 

Ta . MicroPro announced that ROM-based versions of its application software programs, 
inc uding Portable WordStar, Portable Calc, and Portable Scheduler, are bundled with the 
PX, which is not yet | available in the U.S. 

my. Although Commodore showed prototypes of several computers, it didn't announce details, 
д availability dates for any of the products. The most talked-about machine was an 
| 8088-based MS-DOS computer, reportedly based on Bytec’s Hyperion. Commodore also 
displayed a a Z8000-based computer with dual floppy-disk drives, 256K bytes of RAM, and 
the UN IXike Coherent operating system. Commodore also showed the Commodore 16, a 
= -down version of its 64. 


crorim Offers Conversational Query Language 


опт. Inc. thas rola a Se Ea query language for its R: base series of 
base-management programs. The language, called CLOUT, allows a user to get database 
ERE using commands that resemble English-language questions. CLOUT requires 
f an M PC with at least 256K bytes of RAM and two double-density double-sided disk — 
drives; a a hard disk is recommended. The $195 program works with PC-DOS, MS-DOS, 5, 
and UNIX, using. R: base, which costs $495. 
. Microrim also announced two new versions of R:base—the Model 6000 for multiuser sys- 
ps the Model 2000 for the IBM PCjr and other small systems. 


e М i \NOBYTES 


ls ] XE ЕЕ 
| h as developed. an experimental |-megabit dynamic random-access memory (DRAM) 
cl Мр using existing manufacturing facilities. The chip uses a silicon and aluminum. metal 
` oxide semiconductor (SAMOS) technology. . . . Phoenix Software, Norwood, MA, is offering 
‘its custom-written IBM-compatible ROM BIOS for MS-DOS to computer makers. Phoenix 
ys the code was written without any knowledge of IBM's BIOS and thus companies using 
it should be free from lawsuits. . . Holmes Engineering, Murray, UT, is offering the Portable 
Micro Dri s, a wafer tape drive for the Radio Shack TRS-80 Model 100 notebook ‚ computer. A 
The е $37 'O ur it can store up to 64K bytes on a tape cartridge and includes a rechargeable - 
e: s; Fujitsu America, San Jose, CA, announced a 671-megabyte 14-inch Winchester 
di isk drive with a price of $7045 in quantities of 100. . . . Digital Equipment Corp. is now 
offering ar an eight-user Micro/PDP-1] for about $20,000, ‘including two terminals and a 
p inter. ... Seequa Computer Corp., Odenton. MD, will use Tabor's 34-inch disk drive in its 
Seequa 3 25, an | enhanced version of its Chameleon. Seequa is the first computer maker ! to 
use the drive. 
Ком Nikkei BYTE, Tokyo: Epson appears ready to unveil two hand-held computers, the 
HC-80 and HC-88. with built-in Japanese-language processing functions. The high-resolution 
LCD will show either 90 kanji (Chinese) or 640 English characters at a time... . Mitsubishi 
B-Con ! Systems are selling a kanji version of Microrim's R:base 4000 database software 
Жын MS-DOS computers. 
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Integrated. 


Now, translate your integrated soft- 
ware into integrated hard copy, with 
the TI OMNI 800™ Model 855 
printer. So versatile, it combines let- 
ter-quality print, draft-quality print 
and graphics as no other printer can. 
It prints letter-quality twice as fast 
as comparably priced daisy wheel 
printers, yet gives you characters just 
as sharp, just as clear. 

It prints rough drafts ten times faster 
than daisy wheel printers. . . faster 


than most any other dot matrix printer. 


Only the TI 855 has snap-in font 
modules. Just touch a button; change 
your typestyle. The 855 gives you 
more typestyles to choose from than 
ordinary dot matrix printers. It 

makes them quicker, cleaner, easier 


Printegrated. 


to access than any other dot matrix 
or daisy wheel printer. 

The 855% pie charts are rounder... 
all its graphics are sharper than on 
other dot matrix printers, because the 
TI 855 prints more dots per inch. As 
for daisy wheel printers. . . no graphics. 


ThelI 855 


Printer 


The printer for all major PC’s 


asl 


For under $1,000 you get twice the 
performance of typical dot matrix 
printers. Or all the performance of a 
daisy wheel printer, and then some, 
for half the price. 


So get the best of all printers, and 
get optimum results from your inte- 
grated software. With the TI 855. 
See it at your nearest authorized 
TI dealer. Or call toll-free: 
1-800-527-3500. Or write Texas 
Instruments Incorporated, PO. 

Box 402430, Dept. DPF-182BY, 
Dallas, Texas 75240. З 


I 
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Creating useful products 
and services for you. 


TM OMNI 800 is a trademark of Texas Instruments Incorporated 


Copyright © 1984 Texas Instruments Incorporated. 2763-36 


TI makes the best software 
perform even better. 


When choosing a computer, there are 
two important things to look for. Who 
runs the best software—and who runs 
the software best! That's why we're staging 
a dramatic country-wide side-by-side 
comparison against IBM™ called “Dare 
to Compare.” 

Come to a participating dealer and 
take the "Dare to Compare" challenge. 
You'll see first-hand how... 


TI makes software 
faster to use. 


Take a closer look. See how we give you 
more information on-screen than the 
IBM PC? That way you'll spend less time 
looking for data, and more time using it. 
We also give you 12 function keys, while 
they give you 10. Unlike IBM, we give 
you a separate numeric keypad and cur- 
sor controls. And that saves you both 
keystrokes and time. We also isolated 
the edit/delete keys to reduce the 
chance of making mistakes. 


TI makes software 
easier to use. 


TI gives you up to 8 colors 
on-screen simultaneously, 
which makes separating 
the data a lot easier. IBM 
displays only 4. Our graphics 
are also sharper. Апа easier 
on the eyes. 
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IBM Personal Computer 


Compare". 


And TI makes it easier to get your data 
on-screen. Our keyboard is simpler—it's 
more like the familiar ІВМ Selectric™ 
typewriter than the IBM PC keyboard is. 


TI lets you see for yourself. 


Right now, you can “Dare to Compare” 
for yourself at participating TI dealers all 
over the country. Stop in, present your 
business card, put both machines through 
their paces using the same software 
titles, and see the difference for yourself. 
Well give you a TI solar powered calcu- 
lator, free, just for taking our challenge*. 
For the name of a participating dealer 
near you, please call TI toll-free at 
1-800-527-3500, or write: Texas Instru- 
ments Incorporated, PO. Box 402430, 
Dept. DCA232BY, 
Dallas, Texas 75240. 


TEXAS 
INSTRUMENTS 


Creating useful products and services for you. 


* This offer available only to persons age 21 
or over, while supplies last. 
This offer expires July 34, 1984. 
BPS Business Graphics! shown. 
BPS is a trademark of Business 
& Professional Software Incorporated. 
IBM and Selectric are trademarks of 
International Business Machines, lnc. 


Copyright © 1984 Texas Instrumenrs 


Texas Instruments Professional Computer 


DTC 2763-69 


CONTROLLER CORRECTION 

| recently ran into a problem with my Apple II 
disk drive. | couldn't find a controller card that 
wouldn't stop every two seconds while reading 
in a text file longer than two sectors. This pause 
was annoying because the disk drive sounded 
like it was dying and it took me twice as long 
to read the file. 

I dont know how many companies and how 
many of their controller cards have this prob- 
lem, but | have experienced it twice. | asked 
some people at the Hughes Apple Byter's Club. 
with which l'm affiliated, about this problem. 
but nobody really knew what caused it. It has 
been suggested to me that there may be a 
POKE command that keeps the motor running. 
but | have yet to find out if this is true. 

My roommate noticed that while using an 
Apple controller. the drive continued to run ap- 
proximately 1% seconds after control had 
returned to the user. | solved this problem by 
increasing the size of the tantalum capacitor on 
the threshold of the timer chip by about [0 
microfarads. The capacitor controls the amount 
of time the output line stays enabled on the 
motor control. This allows the drive motor to 
stay on a few milliseconds longer than before. 
so DOS has a chance to finish transferring the 
contents of the file buffers and return for more 
data before the motor stops spinning. Other- 
wise it would have to restart the drive motor 
before it could resume reading. This is what 
added the extra time it took to read in the filets]. 

і hope this information will save your readers 
some unnecessary frustration. 

CHRIS А. NIELSEN 
Nielsen Engineering 
2910 Seventh St. 

Santa Monica. CA 90405 


AMERICAN AS APPLE PIE 

The introduction of the Apple Macintosh com- 
puter has been eagerly awaited by many home 
and business computerists, The complete 
description in the February BYTE ("The Apple 
Macintosh Computer” by Gregg Williams, Feb- 
ruary, page 30) is certainly impressive and 1 can 
see many applications for the Macintosh. | 
would consider the Macintosh for those ap- 
plications were it not for one negative factor. 
The Apple computer has been. since its intro- 
duction, one of the most popular computers. 
regarded as American as apple pie. Now comes 
the Macintosh computer and, lo and behold, 
it uses a Sony storage medium. It seems to me 
that if the United States is going to lead the 
world in computer technology. it has to be in- 
novative and responsible enough to develop 
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those leading technological products that make 
it the world leader. 

When ! go look at television sets. video- 
Cassette recorders, cameras, etc.. | find an 
almost total predominance from the Japanese 
manufacturers. This is appalling. What has hap- 
pened to US. technology in these fields? It has 
appeared that our technical excellence has 
returned in the areas of computers and certainly 
the world has looked to the U.S. for computers 
in the past several years. If the American-as- 
apple-pie computer suddenly incorporates 
Japanese-supplied hardware, what is the next 
Step? 

|, for one, have given up considering the Mac- 
intosh computer for any application | have. 1 
will not contribute in any way to the furthering 
of Japanese technology into the American com- 
puter industry, and I think Apple Computer Inc. 
deserves a failing grade for contributing to an 
already substantial balance of payments deficit 
with its Macintosh design. І hope the rest of the 
computer-buying public will recognize this un- 
American approach and express their reaction 
at the computer store purchase counter. 

DAVID A. NIBBELIN, PE. 

President, Variable Acoustics Corp. 
2222 West Vickery Blvd. 

Fort Worth. TX 76102 


IN THE RAINBOW CORNER 


| would like to comment on recent criticisms 
of the DEC Rainbow that appeared in two 
March articles ("The User Goes to COMDEX. 
1983" by ferry Pournelle page 352. and 
"Reviewer's Notebook" by Rich Malloy. page 
213) and in a letter to the editor by Carter 
Scholz (page 20) in the same issue. It was just 
last month (February 1984) that the (then) editor 
in chief of BYTE. Lawrence J. Curran. editor- 
ialized on the drive to be compatible with IBM 
equipment. Mr. Curran's point was that the com- 
patibility craze might be stifling innovation that 
usually arises from smaller companies. Now in 
March, Messrs. Pournelle and Malloy criticize 
the DEC Rainbow for not running IBM software 
and for not having the IBM disk format, and 
because it is not being cloned. Possibly they 
should read the March editorial, because they 
too seem to be caught up in the compatibility 
craze. 

Mr. Pournelles article correctly grasps the ob- 
vious, that the DEC Rainbow was never in- 
tended to mimic the IBM. therefore it will not 
run IBM software. Many initial purchasers of the 
Rainbow (and | can assure Mr. Pournelle that 
there are many Rainbow owners) were in- 
dividuals who were already familiar with DEC 
minicomputers. These people wanted a home 


computer compatible with other DEC equip- 
ment that also ran the popular commercial soft- 
ware packages (the Rainbow emulates the 
VTIOO terminal. an industry standard that is 
often cloned]. In providing for the needs of the 
initial market, DEC created а product superior 
to the IBM. The screen resolution is better, there 
are built-in communications and printer ports, 
and space is provided for a second set of half- 
height floppy-disk drives or a hard-disk drive. 
| disagree with Mr. Pournelle about the key- 
board, and 1 feel that it is superior to that of 
the IBM and may be the best in microcom- 
puters today. 

Mr. Malloy makes some remarks about the 
DEC that | feel are incorrect. He implies that 
the Rainbow 100 Plus is required to format MS- 
DOS disks. Rather, it is the version of MS-DOS 
that determines whether the Rainbow wil! for- 
mat MS-DOS disks. My regular Rainbow using 
version 2.05 of MS-DOS formats disks perfect- 
ly. The version 2.05 MS-DOS was a no-cost op- 
tion with my computer, and it is supplied by 
default with the 100 Plus computer. Mr. Malloy 
also slighted the Rainbow because the Rainbow 
100 Plus looks like the 100 except for a plastic 
sticker. This is a cheap shot: DEC's Plus option 
to the Rainbow is merely an addition of the 
hard-disk drive. hardly requiring a change in the 
processor enclosure. | recall Mr. Pournelle 
discovering that he had the ІВМ PC XT mother- 
board only after he had removed the cover and 
inserted his own memory chips ("Chaos Manor 
Gets its Long-Awaited IBM PC." February. page 
113). 

The Digital] Classified Software (DCS) needs 
some clarification. The DCS program ensures 
that the software is adapted to the Rainbow 
hardware and special-function keys. The DCS 
program also requires DEC to provide software 
support. І cant imagine calling ІВМ in San Jose 
to ask about Lotus 1-2-3, yet this is the service 
DEC provides. DEC is providing hardware and 
software support from one source, a trend | find 
comforting. Also, third-party software is now 
available: in fact. | saw a DEC booklet {at the 
local computer store} listing hundreds of in- 
dependent (nonauthorized) vendors providing 
programs on Rainbow-compatible disks. Even- 
tually software will provide translation links be- 
tween disk formats that all manufacturers (IBM. 
DEC, Tandy, etc.) fail to provide. 

Finally. | would like to state that the Rainbow 
is a capable home and business computer that 
has sufficient and improving software. (Don't be 
fooled, all the biggies provide software for the 
Rainbow.) The Rainbow was never intended to 
be a hackers machine and Mr. Scholz should 
never have purchased one. The Rainbow has 
sufficient slots for extra memory. a superb 

(text continued on page 16) 


GetA HeadStart 
OnTheOtherGuys. 


HeadStart Features: 
LÀ 

Size: 15" wide. 11" deep. 104" high. 

Weight: 25 Ihs. 

Processors: 780А (8 bil) and 8086 (16 hit], 

Memory: 128K to JMB depending on model. All models 

are expandable. 

Disk Storage: 500K to 1MB tunformatted) on a 36^ 

Micro-Disk. 

Display: 12" (diagonali P31 phosphor, non-glare screen, 

25 lines x 80 or 132 columns, 

Keyboard: Detachable with 105 total keys. An 

optional portable version snaps onto the front screen 

area for easy transportability. 

Disk Operating Software: "CPIM 80 for 8 bit. 

"MS DOS for 16 hit. LAN DOS for multi-user 8 or 16 

bit operation. 

Networking: Up to 255 HeadStart VPUs may be con- 

nected via coaxial interface into one of 2 optional data 

Storage systems. 

Interfaces: Опе RS449/ RS232 compatible serial port. 


One Centronics compatible parallel printer port. External 


data bus. Coaxial communications interface, External 
disk 1/0 interface. 


Optional Data Storage Systems: 2 models available. A 
10MB, 5H" system is expandable to 20MB. A 50MB. 8^ 
system (25MB fixed, 25MB removable) is expandable 
to 200MB. 

“CP/M isa registered trademark of Digital Research. 
**MS DOS i5 a registered trademark of Microsoft 
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Intertec’s HeadStart is the 
smallest, smartest, fastest, most power- 
ful business computer money can buy. 

And the most expandable (it's 
networkable up to 255 user stations). 


Great Ideas Come In 
Small Packages. 


Instead of three bulky compo- 
nents, HeadStart needs only two—the 
keyboard and CRT. There's no need 
for a cumbersome disk and processor 
cabinet. With HeadStart, it's all in the 
CRT enclosure. 

HeadStart's small but powerful 
3%” disk drive offers as much storage 
as larger 5%” disks. Its 8 and 16 bit 
processors make software availability 
no problem. 

And HeadStart's small size per- 
mits easy transportability with no 
sacrifice in performance. Each Video 
Processing Unit (VPU) comes with its 


own easy-carrying handle. À portable 
keyboard option is also available. 


How Fast Is Fast? 

HeadStart's RAM Disk, an elec- 
tronic emulation of the typical 
second drive, responds up to fifty 
times faster than conventional 
microcomputers. 

Depress a key and you get a _ 
response within a split second. Liter- 
ally before your finger leaves the key. 

And HeadStart is incredibly power- 
ful, too. Up to one megabyte of internal 
memory can tackle even the most 
sophisticated applications. 


Some Ideas 
Are Bigger Than Others. 


Because HeadStart is designed to 
be both a single and multi-user com- 
puter, you buy only as much computer 
as you need today. 

But as your business grows, it 
grows with you. 

Each HeadStart Video Processing 
Unit comes with its own memory, 
processors, disk and multi-user 
interfaces. 

Just add a 10 or 50 megabyte 
Data Storage System and up to 255 
users can share a common data base 
inan incredibly powerful, multi- 
user network. 

HeadStart is available in three 
different models. All offer full perfor- 
mance, transportability, and are easily 
expandable. 

Unlike conventional, single-user- 
only computers, HeadStart is here 
today with the designed-in technology 
to be here tomorrow. 

So get a HeadStart on the other 
uys. For more information, call (803) 
98-9100 or write: Intertec, 2300 

Broad River Road, Columbia, SC 29210. 


intertec 
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Cal) for programs not listed. We will try to meet or 
beat any legitimate price for CP/M or IBM PC 
Software.Most disk formats available. 


DATA BASE MANAGEMENT SYSTEMS 


Fox and Geller Quickcode 
DB+SORT 
Condor Ill. 


Personal Pearl 

Fast Facts for IBM PC 
WORD-PROCESSING 

Wordstar,Mail Merge,Spellstar, Index . 22 
Wordstar 230 
Mail Merge or Spell Star 

Microsoft Word W/Mouse 


Volkswriter for IBM Н яшы» эз - 

Wang Spellchecker 

Metasoft Benchmark 

Multimate ,.... Tr 
Peachtext 5000 

SPREADSHEET 

Calcstar - ІВМ PC Spec.$65 .. Others $95 
Supercalc l1, $159 
Supercalc 1l! 

Microsoft Multiplan 

ACCOUNTI 


Dollars and $ense - Monogram .. 

BPI GL, AR, AP, PA each ......... 
Real World, GL. AR. АР, PA., each 
TRANSFER PROGRAMS 


Microstuf Crosstalk 


LANGUAGES 

Lifeboat C Compiler 

Microsoft C Compiler 

Microsoft Pascal Compiler 
Microsoft Basic Compiler ......... 
Microsoft Basic Language 

CBASIC 86 for IBM PC 


FOR PC DOS 

Norton Utilities .......... — Y 
Copy Il PC 

Prokey V3.0 

Howardsoft Tax Preparer 84 
Microsoft Flight Simulator 
HARDWARE 

Hayes 1200 Modem 

CDC D/S D/D Disk Drives 

Ancher Signalman 1200baud Modem. 
STB Graphics Board 325 
Quadram Color | Board......... дъ олд 
256 К Ram Board 


Epson, Okidata Printers 
Gemini 15X, 10x Printers 
Corona Computer - Port. or Desk Top.. Call 
TERMS: Prices include 3% cash discount. Add 3% for 
charge orders, Shipping on most items $5.00. 
AZ orders +6% sales lax. Prices subject to change. 
TOLL FREE ORDER LINE 1-000-421-3135 
WAREHOUSE SOFTWARE 
2701 Wesi Glendale Ave., Sulie 6 
Phoenix, AZ 85021 
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graphics board and a second storage medium 
(floppy or hard disk). Recall that the I/O ports 
are already installed and not sold as extras. The 
Rainbow has filled the needs of this nonhacker 
with good installation and software 

documentation. 

CAMERON T. MURRAY 
Department of Polymer Science 
and Engineering 
University of Massachusetts 
Amherst, MA 01003 


As far as reviews are concerned, BYTE has no 
bias either for or against DEC or any other com- 
pany. We are concerned with how well a prod- 
uct works, how much software is available for 
that product. how readily available that software 
is, and how easy it is to turn that product into 
an even better product. IBM PC compatibility 
is desirable only because it provides a tremen- 
dous amount of readily available software and 
hardware peripherals. For a long time. Rainbow 
software was not available in local computer 
stores. And there are still few readily available 
third-party hardware peripherals for it. If, in a 
year's time. you can buy third-party hardware 
for the Rainbow at your local computer store. 
then the Rainbow will be а much stronger 
machine. 
—RICHARD MALLOY 
Senior Technical Editor 
BYTE Magazine 


Having just received the March issue of BYTE 
and, obviously, not having seen the April issue 
for which you have scheduled a review of the 
DEC Rainbow, ! would like immediately to com- 
ment on the letter from Carter Scholz. lest other 
readers get a misleading impression of this 
machine. 

Mr. Scholz admits to 50 hours of intensive use. 
Having obtained my machine in February 1983, 
| have over 1650 hours of experience with it 
in connection with my consultancy business— 
a figure | feel sure must exceed even that of 
most reviewers of any one machine. To that ex- 
tent, | suggest that my comments may have 
more than ordinary validity. 

The observation that the documentation is 
“wretched” is, at the least, an overstatement. 
It is true that screen formatting and the use of 
function keys are not covered, which certainly 
is regrettable. With one exception—the manual 
for the А50 printer, which, | readily admit, is 
appalling—the documentation is perfectly 
sound and helpful. 

Mr. Scholz may not have wished to make an 
Outlay for the technical manuals; but | had 
nothing but the most courteous cooperation 
and help from DEC's Canadian Customer Sup- 
port Center when, at an early stage. | too had 
to raise screen-formatting and function-key 
questions. 

DEC has not claimed that "thousands" of 
CP/M and CP/M-86 disks can be run on the Rain- 
bow. As their Guide to Personal Computing points 
out, the machine can run a "very wide selec- 
tion" of the "thousands" of software programs 
available on CP/M. CP/M-86, and MS-DOS. At 
the beginning there was a shortage of available 


programs because of the then-new disk format: 
today there are several hundreds of software 
packages available. the great majority of which 
are from third-party vendors and are not part 
of the "DEC-approved" program. Even the 
problem of nonavailability of DEC's distinctive 
disks—except from DEC—!s no longer a prob- 
lem, and most of the major disk manufacturers 
have added the Digital RX50 format to their 
lines at reasonable prices. 

As one who can claim extensive experience 
with the Rainbow. ! cannot speak too highly of 
a machine that is a real joy to use, and | would 
hate to have readers draw unfavorable conclu- 
sions on the basis of Mr. Scholz's inaccurate 
letter. І might add that the only hardware prob- 
lem | have had was with the LA 50 printer which, 
due to a faulty chip, packed up after about three 
months. Under warranty, it was replaced in 
about four hours. (Incidentally, this printer, bear- 
ing the Digital logo, is considerably more ver- 
satile than the look-alike model produced by 
the same manufacturer.) 

TOM WALKER 

Fortsask Infodata Ltd. 
Box 3026 

Fort Saskatchewan 
Alberta T8L 2Ti 
Canada 


As a DEC Rainbow user for over a year, I've 
learned to ignore most of what | read in the 
computer trade press about the product. Rarely 
are the facts in order. If other products were 
comparably reported, the computer trade press 
would have earned a reputation comparable to 
that of the computer salesperson. 

Of course, after a year, I'm happy to see the 
product mentioned at all. Please accept my 
sincere gratitude for printing the words "DEC 
Rainbow'—and for promising (as you always 
have) to review it. 

But your March issue was somewhat mis- 
guided, and I'd like to set the record straight. 

Although Chaos Manor is one of my favorite 
haunts, Jerry Pournelle's reaction (from afar) to 
the DEC keyboard was hardly responsible jour- 
nalism (and his disclaimer at the beginning of 
the article doesn't justify that). [See "The User 
Goes to COMDEX, 1983." March, page 352] 

The test of a keyboard is daily use. Seven 
people have used the Rainbow keyboard at our 
weekly magazine for a year. They universally 
acknowledge it as a work of art. Sure it's 
unconventional—so is a Ferrari. The point of 
doing ergonomic research, as DEC did for its 
personal computers, is to find out how things 
ought to be designed, not how they fave been 
designed. Despite its unique design, it is easy 
to learn the keyboard. Within one session. 
almost all of us had accustomed ourselves to 
its enhancements. 

Specifically. | found Mr. Pournelles complaint 
about the Shift and Return keys ridiculous. The 
Shift key measures the same travel as a Selec- 
tric Shift key (1 regularly use both without 
trouble adapting). and the Return key is large 
and easily located. The Compose Character key 
is a very handy user-defined key in many word- 
processing programs, and it is easily learned 

(text continued on page 18) 


“We bought ап 
IBC Middi Cadet " 
because no other 
system could do 
The job." 52525... 


Burlington Area Vocational-Technical Center | 


"When the Burlington Area Vocational- 
Technical Center needed a multi-user system 
for student training, we considered many 
multi-user systems, but in demo after demo 
there was ТОО much of a user delay. 


Then IBC contacted us, and offered to 
demonstrate the Middi Cadet’s multi- user 
capabilities-we were skeptical, but we gave 
it a try. 


First, the Middi Cadet ran 9 users doing word 
processing without any delays. As a second 
test, we had the Middi operating 3 terminals 
each on word processing, accounting and 
BASIC programming. Again, no user delay. 
This was the multi-user, multi-tasking system 
we had been looking for. 


With the Middi Cadet, we got a higher speed 
Z80B processor, a very fast hard disk drive 
and enough memory to do the job (512K 
Bytes). 


On top of that, we felt that we got a very 
good price from an excellent vendor. Our 
system was delivered and installed two 
weeks later. Since then we've been so pleas- 
ed with the Middi that we're planning to buy 
another. With two systems providing 18 sta- 
tions we will be equipped to offer training in 
all aspects of information processing." 


Circle 371 for Dealer inquiries. Circle 372 for End-User inquiries. 


The Маа! Cadet is a 10 user system that in- 
cludes a 6MH7, Z80B CPU; 256 їо 512K Bytes 
of RAM memory; a 20 MB, 5'4" hard disk 
drive and a one megabyte 5%” floppy disk 
drive. 


For more information on the Middi Cadet, 
see your local IBC dealer. 


To locate the dealer nearest you, call or 
write: 


OUTSIDE THE USA WITHIN THE USA 


AES integrated Business Computers LBC/ DISTRIBUTION | 
24624 Nordhoff Street 
Chatsworth, CA 94311 
(818) 882-9007 TELEX NO. 215349 


1140 36th Street, Suite 242 
Ogden, Utah 84403 
(804) 621-2294 
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‚(1 Selectithe best computer furniture for your 
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(text continued from page 16) 
by a touch-typist. Obviously, Mr. Pournelle didnt 
look closely enough to notice the dip in the F 
and J keys—a more subtle and successful “hom- 
ing” device than some other keyboards that 
distinguish the home row. 

Carter Scholz's letter in the same issue raised 
more serious points. First of all, "wretched" is 
an irresponsible description of the documen- 
tation. hardly earned by a missing bottle of 
screen cleaner (which was supplied with the first 
monitors). 1 frankly dont find the errors he 
seems to have run across, 

Second. my prejudice may be that І can't take 
BASIC seriously. but we have formatted the 
screen very easily in dBASE Il, Turbo Pascal, and 
assembly language. 

Third. he fails to distinguish between disk for- 
mats and software. The machine can read sev- 
eral disk formats (Robin, УТІ80, Rainbow, IBM 
8 and 9 sector) and hundreds of programs off 
the shelf (not counting RCP/M software), and 
with additional software can read many more 
disk formats. 

Mr. Scholz intimates a use for the machine 
quite different from that for which it was de- 
signed. And his representation of DEC's 
software-classification program (which we think 
of as insurance against uninstallable or im- 
mature products) and disk format (400K is an 
enhancement over 320K in my book. not "per- 
verse") is libelous. 

Let me explain what this “collage of impres- 
sive features with limited utility" did for my 
company in the last year: 


* |t typeset 45 magazine pages of insur- 
ance-company statistics using Multiplan and 
transmitted them to our typesetter using 
nothing more than the communications 
parameters in ROM and the operating- 
system commands. 

e |t stepped in to typeset our stories when 
our typesetter went down. 

e |t scheduled and billed our advertising. 
then it took over the scheduling. billing. and 
circulation maintenance of our directory. 
e |t estimated and billed all our commer- 
cial printing. 

* This year it replaced our ledger. no mean 
achievement for an "immature product" 
with little utility. 


DEC understands us. We want an appliance 
that gets specific jobs done and doesn't break 
down. If we have a question (even about pro- 
gramming function keys), we want a number to 
call with a prompt and courteous answer at the 
other end. DEC delivers that at a very low cost. 

In fact, any intelligent cost analysis of their 
formatted quad-density disk offering proves it 
is competitively priced. Again and again we find 


| (with rare exception) DEC on our side. 


Finally. Mr. Scholz appears as naive about the 


| stock market as he is about the business world. 


As all Rainbow users have come to know, the 
wheels of justice grind slowly, but they grind 

exceeding small. 
Well. I'm still looking forward to your review 
(text continued on page 22) 


Quadmodem. 
The intelligent way to talk 
to other computers. 


Ordinary modems can't do what 
the QuadModem can. Because 
. they're not as smart. 


If you expect your computer to 
communicate effectively with other 
intelligent systerns, you can bet it'll 
need an intelligent modem. Thats 
where the new QuadModem from 
Quadram comes in. 


QuadModem connects directly to 
your phone line. From there it can 
dial a number from memory; detect 
incoming baud rates; answer the 
phone when another modem calls; 
and distinguish between dial tones, 
busy signals, data transmissions, 

and human voices (remember those’). 
It also automatically adjusts for rotary 
or Touch Tone phone systems and 
shows you whats happening right 
on your computer screen. 


Even problems aren't problems. 


An advanced microprocessor in 
QuadModem can automatically spot 
phone problems, and the QuadModem 
is fully compatible with Bell 103/212A 
dial up modems and the most 
popular modem brands. 


QuadModem is the complete intelligent 
modem: with two different versions, 
an internal model for IBM PCS and 
most compatibles and a stand-alone 
for the PC and other popular brands. 
Both come with full supporting 
documentation and user manuals. 
Plus right now, we'll include an 
introductory offer from The Source™ 
And to round it out, you can add 
QuadTalk, our very powerful, highly 
intelligent communications software 
thats menu-driven and very friendly. 


If you expect your computer to 
communicate properly, it's got to 
act intelligently. It can with the new 
QuadModem from Quadram. 


AN 
QUADRAM 
An Inteligent Systems Company WP, ٩ 


4355 International Blvd./Norcross, Ga. 30093 
(404) 923-6666/TWX B10-766-4915 (QUADRAM NCRS} 


INTERNATIONAL OFFICES 

Intetquadram Ltd. 442 Bath Road. Slough. England SLI6BA 

Tel 6286-63865 Tix 847155 AunemaG = Inlerquadram GmbH 
Fasanenweg 7, 6092 Kelsterbach, West Germany Tel: 8107-3085 

Tix 417770 Seva С — s.B.r.l. 41, Rue Ybry 92522 Neusy 
Tet 758-1240 Thx 630842 150 Bur Chevco Computing 5581 Kitimat 
Road, Mrssis5sauga. iem Canada L5N-2X5 Те! 416-821-7600 


IBM’ PC, XT, PCy. ате d trademarks of Inteenalional 
Business Machines Corporate 
"The Source «5 a registered a of Source Tetecommonitaung 
ation. 
OCopyright 1884 Quadram Corporation. All rights reserved. 
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"Just beautiful” 
That s what Bill Coleman 

of VisiCorp* calls our 
iAPX 86 architecture. He 
should know He and his 
staff of over 50 people 
spent three vears with it. 
Writing VisiOn; the appli- 
cation software destined 
to become a multitasking 


industry standard. 

The key to creating Visi- 
On was memory manage- 
ment. Allowing Coleman 
and his team to create an 
efficient concurrent proc- 
essing environment, where 
different processes are 
active all at once. 

As Bill puts it, The real 
beauty of this architecture 
is that you dont have 
to keep an entire program 
in memory at any one 
time. Just the active seg- 
ments of code actually 
being run” 

In the 8086 architecture, 
those memory 
segments are 
variably-sized 
and mapped as 
needed. So 
loading is very 
fast. And the 
resulting per- 
formance is very 
high, because 
you can load the 
exact memory you need. 
Which then gives you the 
highest performance from 
any given memory size. 

That means some signi- 
ficant runtime advantages. 
Like faster switching from 
task to task and window 
to window While keeping 
your mice from running 
wild. 

Another aclvantage of 
the 8086 is its extended 
family, the members of 
which are perfectly com- 
patible. So your product, 
and your investment, are 
protected longer 

The 8087 coprocessor, 
for example. It adds float- 


William T Coleman, VisiCorp s 
Director of Product Development 


ing point power, with cal- 
culations running up to 100 
times faster than normal. 

Or the new iAPX 286 
microprocessor In 
Colemans words, “ап opti- 
mal VisiOn machine 

The 286 handles some 
of VisiOns multitasking 
chores in hardware, setting 
the software free for more 
powerful functions. Plus, 
it has on-chip memory 
management which pro- 
tects one task from another 
and even helps prevent 
system crashes. 

Best of all, you can ex- 
perience all this 
for yourself. 
Because VisiOn 
is an open appli- 
cations system. 
And VisiCorp is 
sharing informa- 
tion to encour- 
age indepen- 
dent software 
development. 
Which means you ve got a 
wonderful opportunity to 
share in the forthcoming 
wealth. 

But before you start 
building, study a little 
architecture. Call (800) 
538-1876. In California, 
(800) 672-1833. Or write 
Intel, Lit. Dept. F-7, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 

Who knows? You might 
find yourself looking at 
your own work in a whole 
new way. 


intel 
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Now - Your Printer 
Search Is Over With. . . 


Gemini 10X 


From MidWest Micro-Penpherals 


Wotd processing..graphics_.charts..the advant 
of awning a printer are endless. And so are the 
advantages of purchasing a Star Micronics 
Gemini-10X from MidWest Micro-Peripherals) 
The Gemini-10X is compatible with all major brands 
of computers. it comes standard with a Centronics 
compatible printer port (serial optional), plus tractor, 
friction, and roli feed. With 120 cps bi-directional, 
logic seeking carriage control and 816 character 
buffer (expandible to 4K and 8K), you'll get crisp: 
clean hard copy without having to wait. 

If you want variety, the Gemini-10X features Epson 
compatible printer codes. For a wide range of 
graphic looks, the unit offers six character sets and 
aight fonts as standard. 

All this and more at the guaranteed lowest 
price. If you can find a verifiable better price 
anywhere on any Star printer, WE WILL BEAT 
IT. But besides price, MidWest also offers the best 
Service. We ship 95% of our orders from stock 
within 24 hours. 

We have cables and interfaces in stock for IBM, 
Apple, Commodore, TRS-80, and most other micro- 
computers. 

And the experienced MidWest staff is ready to hel 
you before, during and after your purchase. So cal 
us today and let us heip you find a happy ending ta 
your Great Printer Search. 


More Star Printers Sale Price 
Gemini-10X $289 
бећіпі-15Х 120 cps 419 
Della 10 439 
Della 15 160 cps 589 
Radi s 200 cps Tu 
PowerType DaisyWheel 399 
Call NOW For Information, Ordering & 
Quantity Pricing. 


1-800-423-8215 
in Ohio 1-800-321-7731 


We accepi VISA and MASTERCARD (Add 3%). 
cenilled checks. money orders 


— کے‎ == 
— چچ‎ — 
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MidWest Micro-Peripherals 
- (Division of Infotel, Inc.) 
135 South Springfield St. 
St. Paris, Ohio. 43072 
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(text continued from page 18) 
of the Rainbow. | hope it will be as professional 
as the machine itself. 
MIKE PASINI 
Underwriters Report 
667 Mission Street 
San Francisco, CA 94105 


| read with interest Carter Scholz's letter on the 
DEC Rainbow 100 PC. We purchased five Rain- 
bow PCs and | am sorry now that we did not 
return them as did Mr. Scholz. Although 1 agree 
in part with Mr. Scholz's criticisms (particular- 
ly in regard to the documentation) and | have 
additional complaints about the Rainbow and 
DEC in general, all of Mr. Scholz's criticisms are 
not correct, at least in my experience: 


1. in an attempt to modify MODEM? for the 
Rainbow 1 needed the communication-port 
status and data addresses. This is not in the 
documentation supplied by DEC (unless 
one purchases the extended documents 
referred to in Scholz's letter—we are still 
waiting for ours). However, a phone call to 
Customer Support not only produced the 
information over the phone but also a copy 
of the appropriate section of the extended 
document in the mail. As it turned out, the 
MODEM: cannot be configured for the 
Rainbow. Once again however, Customer 
Support came to my aid and supplied me 
with an article (actually the whole magazine) 
giving the address for obtaining public- 
domain software equivalent to MODEMT, 
2. DEC has an "authorization" program for 
Rainbow software but that does not mean 
that third-party software is not available. We 
purchased Spellbinder (which to my knowl- 
edge is not "authorized" by DEC), after find- 
ing that the so-called "authorized" word- 
processing software was either so slow that 
the secretaries were frustrated or so com- 
plex that it was not usable. 

R. 5, NEWMAN 

Faculty of Medicine 

Memorial University 

St. John's 

Newfoundland AIB 3V6 

Canada 


| have been a Rainbow owner since April 1983. 
Although | have had some problems, | feel Mr. 
Scholz's conclusions are incorrect. | offer the 
following replies to his objections. 


I. Documentation for the Rainbow is pro- 
fessionally produced. | would be surprised 
if there weren't contradictions. This would 
be consistent with other machines and soft- 
ware, particularly a new machine. In use. 
however, the machine and the software per- 
form as advertised. The escape sequences 
of all function keys are listed on pages 32 
and 34 of the Rainbow 100 Users Guide. Uti- 
lizing them in user-written programs is the 
simple matter of interpreting the sequences 
they generate. Screen formatting is more dif- 
ficult. DEC published a set of basic sub- 
routines in Prospective in the summer of 1983. 
You could also obtain a copy of a VTIOO 


manual, which explains all the attributes of 
the Rainbow screen that it emulates. 

2. Lack of high-level language support is 
found only in Microsoft BASIC or perhaps 
languages that are not screen intensive such 
as COBOL. | have the new Turbo Pascal from 
Borland International and both function keys 
and screen attributes are supported. Many 
other machines or software vendors have 
failed to initially support some of the fea- 
tures of their environments. some because 
they felt other features were more impor- 
tant and deserved more initial support. 
3. The contention that the Rainbow cannot 
run “thousands” of CP/M-80 and CP/M-86 
programs is totally false. | purchased Con- 
dor Ili directly from Condor in Rainbow for- 
mat, Reportmaker from Krepec. and TURBO 
Pascal from Borland. I think that Mr. Scholz 
has failed to look beyond the magazine 
advertisements. Most advertise IBM and 
IBM compatibles because that's the largest 
segment of the market. MS-DOS is also 
available for the Rainbow. Any authorized 
software dealer can obtain numerous soft- 
ware-applications packages in Rainbow for- 
mat. Many of us do not consider the fact 
that this format allows about 400K bytes per 
disk to be a drawback. 


[ think that there is a difference in philosophy 
in the design and marketing of DEC microcom- 
puters. Their philosophy seems to be that their 
primary market is the plug-in-and-go non- 
programmer. This is supported by the fact that 
there are only a few expansion ports and a 
private bus structure. That does not inherently 
produce a bad machine. just one that may not 
fit a "hackers" needs. 

DEC supports its hardware and authorized 
software. This support includes a toll-free line 
for help (try that at ІВМ), factory service, and 
extended warranties. Few other manufacturers 
offer this commitment to their purchasers. | cite 
Mr. Scholz's own statement that he was able 
to return the machine for a refund. That is the 
true test of factory support if there ever was 
one. 

Rainbows are relatively new on the market 
and market support has been slow. Part of this 
could be the big push to get IBM software out 
first due to its market share. There are. however, 
two DEC micro-oriented magazines now avail- 
able—Digital Review and Personal and Professional. 
There also have been changes in DEC opera- 
tions that should enhance users’ options. How- 
ever, based on hardware and ease of use, the 
Rainbow is still one of the better machines on 
the market. 

GERALD ARTMAN 
828 East Third St. 
Royal Oak. MI 48067 


VIVE LA DIFFERENCE 

| greatly appreciated the December 1983 BYTE 

article on the Т! personal computer ("The Texas 

Instruments Professional Computer; page 286). 

The unbiased evaluations and the well-chosen 
(text continued on page 24) 


AZTEC CB6 
Optimized “С” compiler for PC DOS, MS DOS & CP/M-86 
PC DOS, UNIX I/O, math, screen, graphics libraries 
8086 assembler, linker & librarian, overlays 
/PRO library source, debug, ROM, MASM & RMAC, 8087, large model 


NEW C COMPILERS - AZTEC C II 
AZTEC C68K for MACINTOSH Optimized "C" compiler for CP/M, TRSDOS & LDOS 
VAX cross compilers assembler, linker & librarian, overlays, utilities 
UNIX 1/0, math & compact libraries 
/PRO library source, ROM, M80 & RMAC 


C TOOLS & AIDS 
2 editor (like Vi), С TUTOR compiler, PHACT database, 
C GRAFX, UNI-TOOLS 1, QUICK C, BABY BLUE for PC AZTEC C65 
to CP/M cross, QUADLINK for PC to APPLE cross "C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64 


| МЕО editor, SHELL, UNIX & math libraries 


І /PRO —library source, ROM, overlays 
e 
^ 


CROSS COMPILERS 
Compile & link on HOST —test on TARGET machine 
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE 
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK, 
COMMODORE 64, other hosts and targets available 


Te = 


PRICES 
AZTEC C86 C COMPILER AZTEC C Il C COMPILER AZTEC C CROSS COMPILERS 

PC DOS MSDOS 249 CP/M 199 PDP-11 HOST 2000 
CP/M-86 249 /PRO EXTENSIONS 150 PC DOS HOST 790 
BOTH 399 TRS 80 MODEL 3 149 CP/M-86 HOST 750 
РАО EXTENSIONS 249 TRS 80 MODEL 4 199 CP/M-80 HOST 750 
2 (М! EDITOR) 125 TRS 80 PRO (3 & 4) 299 APPLE HOST 750 
C TUTOR COMPILER 99 
PHACT DATABASE 299 AZTEC C65 C COMPILER 
C GRAFX 99 APPLE DOS 3.3 
SUPERDRAW 299 ProDOS 
UNI-TOOLS | 99 BOTH 
QUICK C 125 /PRO EXTENSIONS 

C TUTOR COMPILER 

E EDITOR 

QUICK C 


MANX SOFTWARE SYSTEMS 
Box 55 


TO ORDER OR FOR INFORMATION: 
CALL: 800-221-0440 (outside NJ) 


Shrewsbury, NJ 07701 201-780-4004 (NJ) 


TELEX: 4995812 


Australia: Blue Sky Industries — 2A Blakesley St. — Chatswood NSW 2067 — Australia 61-2419-5579 
England: TAMSYS LTO — Pilgrim House — 2-6 William St. — Windsor, Berkshire SL4 18A — England — Telephone Windsor 56747 
Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20 
UNIX is a trademark of Bell Labs. CP/M, CP / M-80 and CP / M-86 are trademarks of DRI. PC DOS is a trademark of IBM. MS DOS is a trademark of MICROSOFT. 
N.J. residents add 6% sales tax. 
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Less 
for You 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
Барен spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 

ives you less for your money — 
D» trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words; depending on 
yout disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it's in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2.29, 
MS-DOS? and IBM Personal 
Computer? systems. 


Proof Reader 
$50 


For orders or information, see your local 
dealer or call 505-281-3371. Master card 
and VISA accepted. Or write Wang 
Electronic Publishing, One Industrial Ave., 
Lowell, MA 01851. Please enclose $50 and 
specify your computer model, disk size 


and memory. 

Random House and the House design are registered 
rrademarks of Random House, Inc, CP/M is a regis- 
tered trademark of Digital Research, Inc. IBM and IBM 
Personal Computer are registered trademarks of 
International Business Machines, Inc. MS-DOS is a 
registered trademark of Microsoft, Inc, 
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(text continued from page 22) 
industry-wide comparisons were a welcome 
change from the maudlin treatment given the 
IBM machine in November 1983. Your intro to 
the IBM articles left me perplexed. How could 
such phrases as “transformed the computer in- 
dustry” or “legitimized personal computers” or 
“single-handedly enabled microcomputers to 
assume a greater percentage of the world’s 
computational tasks" be used with a straight 
face? All conscience aside, the IBM PC is widely 
accepted and is making a lot of money for a 
lot of people. | could wish, however, that as an 
industry we were more self-critical. 
JAMES A. BARNETT 
4719 Williston St. 
Baltimore. MD 212299 


SIMSCRIPT 11.5 


Фоззфовнофоиавооьврциововасотазаврвоваозваовиае 


Although a good general overview, the article 
"Computer Simulation: What It 15 and How It's 
Done" by Richard Bronson (March, page 95) 
was incomplete and somewhat inaccurate in its 
treatment of SIMSCRIPT II.5 

Despite being lumped with GASP SIMSCRIPT 
does not require that “a complete coded model 
[consists] essentially of calls to subroutines and 
assignment statements. ...” For example, the 
essence of the barbershop problem given in 
the article could be represented by 


Process GENERATOR 
For N = 1 to 100, 
Do 
Activate a CUSTOMER now 
Wait Exponential.f(25..2) minutes 
Loop 
End 
Process CUSTOMER 
Request | BARBER 
Wait Normal.f(20.,5.,.]1) minutes 
Relinquish 5 BARBER 
End 


In the example. the number | is specified 
before BARBER to give the number of units of 
the resource needed. Units other than | are used, 
for example. when modeling computer 
resources, where a 42K-byte allocation of 256K- 
byte main memory is ‘sought. The final 
parameter in the two SIMSCRIPT-defined ran- 
dom distribution functions is a stream number 
that allows isolation of the inherent side effects 
of taking successive samples from a pseudo- 
random generator. 

Contrary to the article and as suggested in 
the example, SIMSCRIPT 11.5 is a process- 
oriented simulation language. At the same time. 
it retains the event-based capabilities of the 
Rand Corporation's original SIMSCRIPT 1. 

Finally, а word about language preprocessors 
such as GASP and SLAM, Although they can 
be valuable tools for developing simulation 
models, they are not true programming lan- 
guages. For medium- and large-scale applica- 
tions (1000 to 100.000 lines) a user is usually 
forced to revert to the underlying programming 
language—FORTRAN-thus losing the prepro- 
cessor "language" A preprocessor is a good 


short-term solution. but no substitute for a corn- 
plete compiler and support library. which is why 
SIMSCRIPT abandoned its FORTRAN translator 
with the introduction of SIMSCRIPT 1.5 in 1965. 
JOEL W. WEST Ill 

CACI Inc. 

3344 North Torrey Pines Court 

La Jolla, CA 92037 


WHAT IS A TYPICAL 
COMPUTER PROFESSIONAL? 


Yesterday | took the kids to see WarGames, Ap- 
parently the movie has entrenched the latter- 
day meaning of the word “hacker” (synonymous 
with database intruder). | recall when the word 
was simply the computer equivalent of the 
radio “ham.” 

What really upset me was the way the movie 
portrayed the (typical?) computer professional. 
The two main characters, certainly escapees 
from the loony bin, apparently were able to 
think only in binary, and they obviously were 
unfit for human company. Is this the image com- 
puter people and computer magazines such as 
BYTE want to project to the general public? 

Back in the dark ages. before the 
microprocessor, | used to read Computers and 
Automation, edited by Edmund C. Berkeley. The 
magazine strove to place computers and com- 
puter people in a meaningful relationship with 
the community. 1 don't know what became of 
Compulers and Automation. Perhaps this is 
something to consider? "If you prick us. do we 
not bleed?" 

Opinions please! 

TORE RAMBOL 
Granliveien 37 
N-3440 Royken 

Norway 


STANDARDIZATION 
ENCOURAGES INNOVATION 


While | am one who always looks forward to 
advances and innovation in the computer field, 
| fail to find the flaws in the home-computer 
market you claim exist in your February editorial 
("The Compatibility Craze” by Lawrence |. 
Curran, page 4). The fact that IBM has become 
the de facto standard in microcomputers has 
led, | believe, to more. not less innovation. While 
the rate of change of new and radically different 
hardware pieces may have slowed down. both 
the quality and quantity of software have in- 
creased tremendously. The fact that one stan- 
dard is dominating the hardware market means 
its possible and profitable for larger and/or 
more unique software packages to be pro- 
duced. One need only look at the success of 
a piece of software like Lotus 1-2-3. Would such 
a product have come to market had there not 
been standardization through the large sales 
of IBM PCs and PC-compatibles? Probably not. 
The cost of writing sophisticated software is 
high. both in terms of time and money. It has 
become less risky for software firms to in- 
troduce a new product because their initial ver- 

(text continued on page 26) 


Introducing... SixPakPlus;" the refreshing new 384KB multi- 
function card! In response to the changing needs of the IBM 
PC and PC-XT marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multifunction 
enhancement products, the SixPakPlus! This new product is 
the result of extensive marketing research into the needs of 
IBM PC users whether they have the original 64K system 
board, the newer 256K system board, or the PC-XT. The 
SixPakPlus has been engi- 

neered to meet these -— 

needs at a competi- 
tive price while main- 


AST 


‚ RESEARCH INC 


! SERIAL PORT 
GAME ADAPTER PORT 

PARALLEL PORT 

CLOCK/ 


64K-384K 


MEMORY— CALENDAR 
| bL OR. Û Qv" 


Pick upa SixPakPlus 
for your = 


taining AST's high standards for quality and reliability. 


The SixPak, as we like to call it, could have been named for 
the six banks of RAM on it. However, we like to think that it 
was named for the six functions of the card. The features of 
the SixPak include: 


1. RAM memory starting at 64K, user-expandable in 64K 
increments to 384K. This makes the SixPak ideal for 
the PC or PC-XT with a 256K system board; 384K on 
a SixPak added to 256K on the system board yields 
640K, the maximum addressable user memory in 
these systems. 


2. One Serial (async) communications port, con- 
figurable as either COM1 or COM2, for use with 
serial printers, modems, a "mouse; and other 
serial devices. The serial port has on-board 
jumpers for easy management of the RS-232C 
lines, simplifying the wiring of cables in many 
installations. 


3. One Parallel (printer) port, configurable as 
LPT1 or LPT2 (LPT2 or LPT3 when the IBM 
monochrome card is installed), for use with the 
IBM/Epson and other compatible printers. The 
port is compatible with IBM diagnostics. 


4. A Clock-Calendar with battery backup, featur- 

ing an easily replaceable Lithium battery and a 

quartz -controlled timebase for a high degree 
of accuracy. 


7 5. An optional IBM-compatible Game Adap- 
T ter port, for use with an IBM-type joystick. In 
conjunction with application programming, 
this game port may be used for cursor con- 
trol, in generating graphics or for playing 
games at the end of your work day! 


6. Every SixPak comes with an AST Super- 
Pak utility diskette which includes SuperDrive 
and SuperSpool, the most powerful disk 
emulator and print spooler software you can 
get. These programs will greatly enhance the 
throughput of your PC or PC-XT by emulating 
disk drive and printer access at RAM speeds 
rather than the normal slower speed of mechani- 
cal devices. SuperPak is the first of such software 
to be compatible with both DOS 1.1 and DOS 2.0. 


Most important of all, the SixPak comes with the AST “Plus” 
AST's unsurpassed reputation for quality, reliability, after- 
the-sale support, and overall design excellence that gives 
our products the best price/performance ratio in the indus- 
try! Hence the name, SixPakPlus! 

AST products are available from Computerland, Entre’, ComputerMart, and 


selected dealers worldwide. Call factory if your dealer does not have the AST 
products you want. 


® IBM is the registered trademark of International Business Machines 
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RESEARCH INC. 


2121 Alton Avenue • Irvine, CA 92714 
(714) 863-1333 • ТЕХ 753699 ASTR UR 
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sion (assuming it's written for the [BM and its 
compatibles) has the potential to reach a larger 
audience. No longer do software houses and 
individuals have to create a myriad of different 
versions to capture just a small share of the 
market. The success of Lotus 1-2-3 is largely 
based on this one standard. Other firms and 
individuals who can't afford, in terms of time 
or money, to write software for all of the dif- 
ferent machines in existence have the oppor- 
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tunity to write software with a better chance for 
returns. If this means that other, lesser "stan- 
dards” such as CP/M-80 fall by the wayside. so 
be it. Consumers have already benefited sig- 
nificantly from the software that might not 
otherwise have been introduced. 

Second, I do not see a decline even in the 
introduction of new, innovative hardware. Just 
because much of what's being introduced isn't 
as radically different as some might like does 
not mean that innovation has ceased. | like to 
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EE/EPROM PROGRAMMERS & UV ERASERS 


NOW AVAILABLE: PAL PROGRAMMERS (call) 


GANGPRO-8" 

TTC $995.00 
GANGPRO-8* allows usér 10 am up lo B EE; 
EPROMS simultaneously latest state ol Ihe an 


using 
programming algorithms Il can test and duplicate а 
wide variety of devices from 16K (о 256K There are по 
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display promipts user wilh messages This uni! is ex 
tremely easy to operate and is ideally suled tor a pro 
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ed in a яве! enclosure with Aid 
dicalor tans, antistatic 60 mus ae ed imer oni 
satety inlerlock switch are standard gy is 24 
15-20 minutes arase time tor 15 
QUV-T8 / Z ($124.95) Similar to val adi 40% 
faster Erase Time) 
QUV-T9 /2N ($68.95) Same as ihe QUV-T8/2T vernon 
without the timer and safety interlock swilch 
QUV-T8/1 ($49.95) Economy mode! in a molded two 
par plastic case. Erases 15 EP in 15 minutes. 


"MCS4 is a registered trademark ot intel Co 
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PROMPRO-7" 
SERIAL RS-232 STAND-ALONE. .....548900 
AMILY PROGRAMMING 


PROMPRO. 7* is an intelligent е тае unit, с ЗВ 
suited lor enginneering exl ot for field ser. 
vice & production E can program and verity a wide 
vanety of 8K to 28K EPROMS This з has a 32K (AK 
BYTES) intemal RAM Butter that could be accessed by 
zd user nom бе а computer or terminal This uni! can 

созо ролат AN macro chips such as the 8478 8749. 8751 
8741. 8755 nce includes all modules up to ЗК 
EPROMS & The D 8749 H Mictos Upload/download is 
done by either Motorola or Intel Hex format 


ROMER 2 STAND-ALONE فا‎ $689.00 


This extremely versatile p mer has as much as 
er K OORO ;^ теа | dedicated to the EE/ 
This RAM butet can be accessed either 
EST a computer terminal o: by user target system 
emulation) PROMPRO-8 8 digit alphanumeric 
prompti user with fhe system messages A 
keypad ороп Bd available tor standalone editing An 
essive range о! devices are programmed (as stan- 

dad feature) 


ORDER TOLL FREE 1-920 O-EEI-PROM (331-7766) 
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think of this time as a period of refinement. ver- 
sus the last period of a hodgepodge of prod- 
ucts, many with dubious quality. | think the area 
of printers is a fine example. Over the past five 
years the price of the letter-quality machines 
has declined markedly while quality and dura- 
bility have increased. And what of disk drives. 
modems, and other peripherals? One finds the 
same situation as with printers. 

Over the past three years we have seen the 
introduction of new and innovative machines. 
Look at Osborne, Kaypro. the Epson QX-10. the 
NEC and Tandy “lap” computers. Grid, etc. 
Surely, these machines qualify as new and 
innovative. 

1 believe that the de facto standard that IBM 
has established in the home-computer market 
is a good thing. Further. | do not believe that 
this has led to a decrease in innovation. If any- 
thing is responsible for any perceived slowdown 
in innovation. | would place the blame with the 
nature of the new technology itself. Gone are 
the days of computers made in garages. The 
technology of late is complex. Smaller firms 
cannot compete with many of the larger ones 
because of this complexity. One need only read 
the series of articles on the latest Apple. the 
Macintosh, in your February issue. If Jobs and 
Wozniak were starting now and had to compete 
with the likes of an Apple or an IBM in the 
home-computer market, their chances for suc- 
cess would be slim. 

| remember a few short years ago when every- 
one was hollering for standardization. The 
market has done much in achieving this end. 
The fact that the composition of the businesses 
in the market is changing does not mean that 
innovation has died. If one is convinced that 
innovation is dead with respect to the manufac- 
ture of computers proper, lock to the periph- 
erals market, as here you will find an abundance 
of diverse firms producing a multitude of in- 
novative products. The market is a mechanism 
that works, Entrepreneurial spirit is anything but 
dead in the computer industry. To “urge” funds 
to be spent differently, as you do in the afore- 
mentioned editorial. is a form of coercion no 
different from the urging done by Luddites (see 
your January editorial), albeit to different ends. 
The market has taken us this far already. As con- 
sumers, let us sit back and enjoy. We are the 
dictators of the market, not editors of 
magazines. 

RAYMOND FRIGO 

64 Hamilton Park West 
London N5 

England 


| just received the February BYTE and | see that 
your magazine, along with several other com- 
puter magazines this month. is objecting to the 
ІВМ PC "compatibility craze’ because it hinders 
innovation. stifles creativity, etc. | would like to 
point out that computer makers have compel- 
ling reasons for this behavior that seem to be 
ignored in all the editorials on this subject. 
First, the phenomenal success of the IBM PC 
shows that it is exactly what a large number of 
computer buyers want. The market ultimately 


provides what the consumer demands. When 
(text continued on page 30) 


Thoughtware is a registered trademark of the Institute for Management Improvement 
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MN educational courseware. 
CBS Software A Unit of CBS Inc. | E — 


Plato courseware educate, 
e 


- wd Plato is a registered trademark of Control Data Publishing 


— нд and Thoughtware" expand 


the universe of learning. 


if you don't know us, you probably should. 


The world's leading producers of quality software trust their 
software duplication to us. We're Allenbach Industries. We 
created the diskette duplication industry. So it is no surprise 
that the most respected names in software turn to us for their 
duplicating needs. We understand that your reputation lives or 
dies with every package sold. So does ours. That's why every 
step of the duplication process — from copy protection to labeling 
to package design and assembly — is supported by a complete 
staff of professionals. When your product leaves our facility, 
whether it be a duplicated diskette or the entire market-ready 
package, it's ready for your name. 


Give us a call at (800) 854-1515* and discover how we can 
help you fly. 


Фу “In California, call collect (619) 438-2258. 


ALLENBACH 2101 Las Palmas Drive - Carisbad, California 92008 - 619-438-2258 + 800-854-1515 
INDUSTRIES, INC. We Setthe Standardin Software Duplication 
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To every software developer who'd written off portability as 
an impossible dream, Digital Research humbly announces a few 
monumental breakthroughs. 

We not only offer languages that are portable from 8 to 16 to the 
32-bit chips of the future, they're portable across all popular operating 
systems, too. What's more, we supply the broadest range of quality 
languages and development tools available today. And will tomorrow. 

So rest assured. Whether you design applications at a major 
corporation, plan to become a major corporation or just qualify as 
a hobbyist, you only have to write it once. 

simply pick the Digital Research language thats right for you. 
From Personal BASIC" to Digital Research FORTRAN-77" The newest 
member of our remarkable family. 

10 complement languages, we offer a complete workshop ої 
development tools. Our Display Manager and Access Manager" 
simplify the design of screen displays and data bases. So you spend 
less time and effort. 

If you write in COBOL, our Animator source level debugger 
will get your software running in record time. 

\ And for programmers skilled with IBM mainframe 
AN SPF, we offer micro/SPF™ An editor that helps tum 
your invaluable experience into valuable new 

(23 software applications. 

At Digital Research, we work as hard for you 

after the sale as we do to get the sale. With backup 

like quality documentation, software updates and 
a phone line to our technical support team. 

| With so much productivity and service to draw 

Л on, its small wonder IBM 


Л ЕТТТ 10) DIGITAL 
new IBM 3270/PC.  РЕЅЕАРСН 


For тоте miormaton, нр ЕИ НН 
- call your IBM representative. 

\ Or, for the Digital Research retailer nearest you, call 

|] 800-227-1617, ext. 400. In California, 800-772-3545, ext. 400. 


rmacro/ SPF is a tradernark of Phaser Systems, Inc Animator and Level || COBOL аге trademarks of Micro Focus Ltd IBM a КЕЕ е 
The Digial Research logo and products are either trademarks or regstered trademarks of Digital Research Inc. 1984 Digital Research Inc. АЙ rights reserved 
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(text continued from page 26) 
innovation is required (by the user) it will be 
forthcoming. 

Second, today's "innovation" is tomorrow's 
"for sale" item when the newness has worn off 
and something more advanced comes along. 
A de facto standard like tho IBM PC provides 
stability in the marketplace and allows the com- 
puter purchased today to retain its value—both 
monetarily and functionally—for a longer time. 

Third, a new computer, no matter how ad- 
vanced, cannot succeed if there is no software 
to run on it. What software manufacturer (ex- 
cept the very largest) can afford to modify its 
products every time a new innovation comes 
along? Small companies could not possible af- 
ford to provide versions for every kind of com- 
puter. A proliferation of incompatible hardware 
clearly would inhibit the innovative small soft- 
ware manufacturer, 


HERBERT R. SOROCK 
2241 Thornwood Ave. 
Wilmette iL 60091 


THANKS AGAIN 
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Please express my appreciation to E. Hart 
Rasmussen on the quality of his article entitled 
"Queue Simulation" (March. page 157). 

1 teach a class called "Port and Harbor Facil- 
ities Planning" at Oregon State University in 
which queuing applications relative to ship 
movements are discussed. Accordingly. | have 
called Mr, Rasmussen's article to the attention 
of students and staff interested in queuing 


applications. 
е TM Thanks again for a most informative article 
The Har Dr ive by QuCeS. and for including an adaptable program on 

ueuing. 

Slotta Engineering Associates, inc. 
If you're looking for a way to get more performance out of your microcomputer, 570 Northwest Van Buren St. 
look no further than QuCe5. РОВ 1376 
With a QuCeS HarDrive subsystem, you can make your micro behave almost like Corvallis, OR 97339 


a mainframe. 10 to 114 megabytes of mass storage lets 
you handle data bases that would make the normal 
micro blow a fuse. And you can access, update and 
process data so incredibly fast, you won't believe 

your eyes. А QuCeS HarDrive with an optional 5 
megabyte backup cartridge, also means you 
won't have to rely on a very unreliable storage 
medium for your crucial data—namely floppy 
disks—ever again. 


Another QuCeS plus is compatibility. It inter- 
faces with most popular microcomputers like 


А REVIEWER REPLIES 
| just read the letter from David Colver (March, 
page 15) regarding my review of what HP now 
| calis the HP9000 Series 200 Model 16. 1 feel 
| compeiled to reply to some of his statements. 
Mr. Colver complains that my review of HP 
BASIC was inadequate, feeling that a game pro- 
gram is trivial as an example. He also said that 
i ignored file 10 and the subroutine and func- 


IBM, Radio Shack, Apple, DEC, Epson— tion features. | 
you name it. Installation couldn't be easier, =. А сме ланы ست‎ ie po. зт of 
our software is easy to use, and each =, Жы. oe eee پال‎ 
Мыне je Бакай 4 а i-year warranty ` stated more strongly in my original manuscript. 
y y i but it was made less prominent in the editing 
The QuCeS HarDrive. It will make your micro mightier and faster than ever before. process. (This is not a complaint—my rant 


against BASIC was a bit excessive for a review 

; of this nature.) My main purpose in using the 

For complete details, contact game program was to illustrate the use of the 
Quality Computer Services knob, the user-programmable softkeys, and the 


Q LR - ! —| graphics. The program in fact has four 
( | subroutines. | plead guilty to ignoring file JO. 

inc | З Quces Drive, Metuchen, N.J. 08840 (201) 548-2135 I tried it, it worked, and | didn't feel the need 
TELEX 299410 QCS (text continued on page 33) 
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Ine best... for peanuts! 


Get the most computing power from your 
IBM/PC Jr. with these exciting Amdek monitors, 


The COLOR-| accepts composite video input 
for complete compatibility ... and it has a 
built-in speaker and quality resolution. It's the 
most popular color monitor in the entire world! 


at 
ШШ 


а ST 


The VIDEO-3OO with amber or green screen 
provides 8O column text or graphics display 
capability ... and its nylon mesh, non-glare 
screen eliminates distracting reflections. 


Both monitors are backed with the best 
warranty in the business (2 years!) ... and you 
won't have to shell out a lot of money to own 
one. 


Im 
i MAMMA \ y 


uy 


\ 
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What are the adverse effects of this 
compound? 


Wouldn't it be great if you could 
use your IBM* PC to tap into vast 
resource libraries across the country? 
To transfer files to your partner, 
upstate? Or from your broker, down 
the street? 

It's possible. All you need is a 
modem, to connect your computer 
to others. Down the hall. Or thou- 
sands of miles away. 


Hayes Smartmodem. Think of it as 
your computer's telephone. Hayes 
Smartmodem 300™ and the faster 
Smartmodem 1200?" allow you to com- 
municate over ordinary phone lines. 

But any modem will send and 
receive data. Hayes Smartmodems 
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auction are as follows... 


also dial, answer and disconnect 
calls. Automatically. And without 
going through the telephone receiver, 
making them far superior to acoustic 
coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps and 
communicates at 300 bps. For longer 
distance and larger volumes, Smart- 
modem 1200 operates at baud rates 
of 300 or 1200, with a built-in selector 
that automatically detects transmis- 
sion speeds. 

Both work with rotary dials, 
Touch-Tone® and key-set 
systems; connect to most time- 
sharing systems; and feature 
an audio speaker. 
Smartmodem 1200B™ is also avail- 
able as a plug-in board. Developed 
specifically for the PC, it 

comes packaged with Hayes’ 

own communications soft- 

ware, Smartcom II?" 

Smartcom II. We spent 
alot of time developing it, so 
you can spend less time using it. 
Smartcom II prompts you in the 


oc A> 


Hayes 


Кы 
PE 


Sold 1000 shares at 33 for net profit 
of 6000. Richard. 


simple steps required to create, send, 
receive, display, list, name and re- 
name files. It even receives data 
completely unattended—especially 
helpful when you're sending work 
from home to the office, or vice versa. 

If you need it, there's always "help" 
This feature explains prompts, mes- 
sages, etc. to make communicating 
extra easy. 

With Smartcom II, it is. Case in 
point. Before you communicate with 
another system, you need to “set up” 
your computer to match the way the 
remote system transmits data. With 
Smartcom II, you do this only once. 
After that, parameters for 25 differ- 
ent remote systems are stored in a 
directory on Smartcom П. 

Calling or answering a system listed 
in the directory requires just a few 

quick keystrokes. 

You can store 
lengthy log-on 
sequences the 

same way. Press one 
key. and Smartcom II automatically 
connects you to a utility or informa- 
tion service. 


Smartmodem 300, 1200. and 12008 are FCC approved in 
the U.S. and DOC approved in Canada. 


Smartmodem 1200B. (Includes telephone cable. 
No serial card or separate power source is needed.) 


Smartcom lI communications software. 


NOTE: Smartmodem 1200B may also be installed in 

the IBM Personal Computer XT or the Expansion Unit. 
In those units, another board installed in the slot to 

the immediate right of the Smartmodem 1200B may not 

clear the modem: also. the brackets may not fit properly. 

If this occurs, the slot to the right of the modem shoul 

be left empty. 


And, in addition to the IBM PC, 
Smartcom II is also available for 
the IBM Personal Computer XT. 
COMPAQ Portable, Corona Por- 
table PC, Columbia МРС, DEC 
Rainbow 100, Xerox 820-II, and 


Kaypro II personal computers* 
Backed by the experience and 
reputation of Hayes. A solid 


leader in the microcomputer in- 
dustry, Hayes provides excellent 
documentation for all products. A 
limited two-year warranty on all 
hardware. And full support from 
us to your dealer 

So see him today. Break out of 
isolation. Get a telephone for your 
Personal Computer From Hayes. 

Hayes Microcomputer Products, 
Inc., 5923 Peachtree Industrial Blvd., 
Norcross, GA 30092. 404/441-1617. 


Smartmodem 300, Smarmmodem 1200. Smartmodem 12008 and 
Smartcom ЇЇ are trademarks of Hayes Microcomputer Products. Inc. 
"Trademarks of International Business Machines Corporation, 
Compaq Computer Corporation. Corona Data Systems. Columbia 
Data Products. Inc, Digital Equipment Corporation. Xerox 
Согрогапоп. and Kaypro Corporation. Touch-Tone is a registered 
service mark of American Telephone and Telegraph. ©1984 Hayes 
Microcomputer Products. Inc 
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(text continued from page ЗО) 
to test it further because there was so much 
other stuff to test. 

Mr. Colver also complains about my treat- 
ment of HP Pascal, saying that ! ignored the 
elegant features of modules borrowed from 
Modula-2 in favor of picking on the bleeper. The 
point of the bleeper raillery was to illustrate the 
rigmarole needed to access the simplest hard- 
ware functions and the lack of attention to detail 
| found in the Pascal package. Yes, the module 
feature is neat and elegant, but it renders pro- 
grams that use it incompatible with either the 
[SO Pascal standard or Modula-2. Further, this 
feature was not borrowed from Modula-2 at all. 
but from MODCAL. HP's proprietary version of 
a hybrid (that's the nice word) between Pascal 
and Modula-2. (MODCAL was the implemen- 
tation language of the Pascal system). 

| still liked the machine. | think my impressions 
were summed up well in the March editorial 
("Where BYTE Is Going” page 4), but a further 
problem I found was the alleged compatiblity 
with the other members of the Series 200 fami- 
ly. Almost compatible is often more frustrating than 
incompatible. 

BERRY KERCHEVAL 
Zehntel Inc. 

2625 Shadelands Dr. 
Walnut Creek, CA 94598 


MAC FLAK 


Although | can understand your enthusiasm for 
the technical "bells and whistles" on the Macin- 
tosh ("The Apple Macintosh Computer" by 
Gregg Williams, February, page 30), 1 must say 
that as a practical productivity tool for business, 
it is abysmal. It is slow going from one func- 
tion to another. text editing with the mouse is 
inefficient and cumbersome (try deleting or 
adding a single character—it's difficult to know 
exactly where the pointer is pointing), and its 
one strong point—the graphics free-form capa- 
bility and creative fonts—is of limited value in 
a serious business environment. In short, it's 
a delightful, expensive, toy computer for those 
who have been afraid of trying computers. It 
is not a productivity aid. 
SUSAN GOLD 
POB 6095 
Santa Fe, NM 87502 


FIGHTING CITY HALL 

Your editorial comment “that IBM's burgeon- 
ing influence in the PC community is stifling in- 
novation because so many other companies are 
simply mimicking Big Blue" ("The Compatibili- 
ty Craze; February, page 4) is too little too late. 
How can a company dare to introduce a better 
machine when Microsoft's Word runs only on 
IBM PC hardware [no graphics/keyboard device 
drivers or overlays). (Perhaps for a sizable fee. 
Microsoft will create a special version for MS- 
DOS.) And what about the glitches with INT 14 
for servicing the RS-232C or the hardware prob- 
lems in the 8150 UART? Very few software pack- 
ages go through MS-DOS or PC-DOS ROMs 


because they are either slow or incorrect. 
Unless magazines such as BYTE encourage 
software vendors such as Lotus and Microsoft 
to centralize their software screen and keyboard 
handlers to go through overlay or device driver 
files (if done correctly, only one subroutine call 
overhead in performance), only clones will suc- 
ceed. BYTE also could encourage reviewers not 
to grade machines solely on IBM compatibili- 
ty. Some machines have implemented the com- 
munications interrupts correctly. it's just that 
nobody uses them and the software authors 
have made no provisions for supporting MS- 
DOS. If it's true that operating system com- 
patibility is dead. then hardware is where it's 
at. And if that's true, we have taken a giant step 
backward and some of the responsibility lies 

with magazines such as BYTE. 

AVRAM TETEWSKY 
555 Tech Sq. MS 92 
Cambridge, MA 02139 


SIMPLE INNOVATIONS 


Your editorial call for innovation in the February 
issue ("The Compatibility Craze” by Lawrence 
J. Curran. page 4) was well placed. Three articles 
in the same issue deal with usefui, fairly sim- 
ple enhancements that vendors could add to 
new or even existing microcomputer designs: 


e "A Low-Cost. LowWrite Voltage EEPROM" 
by Joe D. Blagg. page 343, explained how 
to add circuitry to allow the in-memory 
reprogramming of EEPROMS. 

e "Foot “Control” by Dennis M. Pfister 
(page 346) shows how to add sockets to the 
keyboard to allow the attachment of foot 
switches to activate the Control key, Escape 
key, etc. The user could even activate both 
keys, using two such switches, one for each 
foot. This would eliminate most double key- 
stroke operations. and give microcomputers 
most of the convenience of dedicated word 
processors. Hopefully some computer 
stores will offer to retrofit keyboards with 
such sockets and sell foot switches to ро 
with them. 

* More ambitiously, vendors might offer a 
built-in. software-selectable 132-column by 
48-line display option (as described in "The 
Videx Ultraterm" by Peter V. Callamaras, 
page 310). Such a display truly expands the 
user's horizons. 


ROGER KNIGHTS 
5446 45 Ave SW 
Seattle, WA 98136 


COMPARING COMPILERS 


1 found Kaare Christian's “Inside a Compiler: 
Notes on Optimization and Code Generation” 
(February, page 349) most intriguing. and | 
rushed to my IBM PC to see what kind of op- 
timized code Microsoft's 3.13 Pascal compiler 
produces for the Sieve of Eratosthenes. |For 
more information see "Eratosthenes Revisited: 
Once More through the Sieve" by Jim Gilbreath 

(text continued on page 34] 
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(text continued from page 33) 

and Gary Gilbreath, January 1983, page 283.| 
Eagerly comparing my COD listing to the DRI 
and intel listings. | saw a close correlation be- 
tween Microsofts and Intels optimization 
strategies. 

My summary: Where Intel dedicates CX and 
AX to somewhat specific functions. Microsoft 
seems to use AX generally. This results in five 
instructions (that the Intel code did not require) 
to load AX with the desired values. In one case. 
Microsoft saves an instruction. adding directly 
to the count in memory whereas Intel adds to 
and then stores AX. The bottom line is that Intel 
produces a tighter, faster Sieve but not by 
much. 

Because [ use MS-DOS and do not have ac- 
cess to iRMX/B6, | was pleased to see how well 
Microsoft Pascal optimizes. Although some may 
be bothered by the fact that the Microsoft COD 
file is just a memo listing and not an assembly- 
language source that can be modified. this suits 
me just fine. Code that is not tinkered with is 
one less picket in the fence to come loose—or 
one less to be hammered up in the first place. 
The fact that the compiler does such a good 
job of optimizing is key to my happiness. 

As Christian points out, the use of COD lists 
is most helpful in analyzing alternative coding 
tactics. Jn one case, a piece of my Pascal source 


code looked redundant because a variable ex- 
pression was explicitly stated in two consecutive 
lines. When | compiled this alongside an alter- 
native that precomputed the expression. | dis- 
covered that the compiler carried the results 
of the expression evaluation to the second line, 
doing automatically, and in less code, what | 
attempted to achieve in my alternative. 

As a final note, Christian's discussion of ways 
to beat the FOR loop control was most instruc- 
tive. Microsoft, by the way. exhibits the same 
weakness that Intel does. 

CHET FLOYD 
664 18th St. 
Manhattan Beach, CA 90266 


STILL MORE ON THE MODEL 16 


| have read with interest the correspondence 
regarding the performance of the TRS-80 Model 
16 under XENIX (Letters, October 1983, page 
20; December 1983, page 20; and February 
1984, page 24). In one sense Radio Shack is not 
to blame for the slow response under MBASIC 
or Multiplan because the use of floating-point 
arithmetic in both these products appears to 
substantially downgrade the potential. 

We have been using the Model 16 for almost 


a year with both MBASIC and Multiplan and 
have found it surprising that with these products 
the performance was not impressive but that 
the system commands (written in C) suggest that 
the machine had all the power we wanted. 

More recently we benchmarked the system 
in C. For a simple processing loop we found 
that even with floating-point arithmetic, C will 
perform the operation around 15 times faster 
than interpretive MBASIC, but if integer arith- 
metic is used. the speedup becomes a factor 
of around 90 times. 

The message is clear. Floating-point arithmetic 
on the Model 16 is the main cause of poor 
performance. 

Given the speedup provided by software writ- 
ten in C, there seems little doubt that, in terms 
of processing. the Model 16 is more than ade- 
quate to deal with the number of users that 
Radio Shack says can be supported. ! would be 
interested to learn from your readers whether 
there are any hardware solutions | could use 
to overcome the floating-point arithmetic 
problem. 

D. О. ROWE 

109 King Charles Rd. 
Surbiton, 

Surrey, 

England B 


*UNIX System IlI POWER and sophistication are yours. 
2. Let THE SOLUTION turn your micro into all you 
dreamed it could be, bringing the Ultimate 

programming environment as close as 

NS your modem. Just a local call 
from over 300 cities 
nationwide via Telenet. 


e Expansive Software development facilities. 
e Berkeley and local enhancements. 
e Complete online Unix manuals. 
e Extensive Text formatting capability. | 
e Communication with over 500 UNIX sites on over 150 subjects. 
e Interuser mail. 
e Online discount shopping for Hardware/Software. 
e LOW COST and FAST response time. 
e $24.95 = 1 hr. free system time + SOLUTION Newsletter 
subscription -- BYTE BOOK (Introducing The Unix 
System 556 pp.). 


"UNIX is a trademark of Bell Labs. 


5701 Prescott Avenue 
Lincoln, NE 68506-5155 
402/483-2238 
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EQUATIONS PROCESSED 


NO PENCIL. NO PAPER. NO MANUAL LABOR. 


The TK!Solver® program will take 
on your toughest problems— 
linear, quadratic, simultaneous 
equations, whatever. Then stand — 
back. Because TK!Solver turns 
your personal computer into a 
simple, yet powerful, desktop 
equation processor. 

Whether your problem is a 
simple formula or a model con- 
sisting of many equations, 
TK!Solver can help improve your 
productivity. Once the equations 
are written, enter the known 
values, press the ! key, and 
TKISolver gives you the answer. 

Engineers, scientists, architects, financial 
analysts and planners, educators, researchers, 
and other professionals who use equations and 
mathematical models can work more creatively 


with TK!Solver. 


TK!SOLVER GIVES YOU: 
BACKSOLVING 


If the programs you use now require you to rewrite 
the same equation to solve for different unknowns, 


TK!Solver can dramatically improve your productivity. 


Enter your problem once and then solve for the un- 
knowns no matter where they are in your equation. 


ITERATIVE SOLVING 


IF TK!Solver can't solve an equation directly, take 
an educated guess at the answer. Type the ! key 
and the TK!Solver program starts with your guess 
and performs repeated approximations to con- 
verge on the answer. 


LIST SOLVING 


Given a list of input values, TK!Solver automati- 
cally calculates the equation for every value in 


your list. For example, if you want 
to know how different interest 
rates will affect monthly loan pay- 
ments, enter a list of interest rates 
and let TK!Solver calculate the 
payment amount for each value. 


UNIT CONVERSIONS 


Any type of unit conversion — 

| Fahrenheit to Celsius, meters to 

. feet, dollars to deutschemarks, 

newtons to dynes— can be made 

without altering your equations. 

Just define the numerical relation- 

ship between two units of mea- 

surement and the TK!Solver 

` program automatically converts 
the variable value to the unit 

you specity. 


TABLES AND PLOTS 


Quickly generate tables and plots of your results 
on your screen or printer. 


AVAILABLE NOW 

You can run the TK!Solver program on the IBM® PC 
and XT and compatible machines, the Digital" 
Professional" 350, the Digital" Rainbow" 100, the 
Wang Professional Computer, Apple? //e, and on 
the following personal computers using MS" -DOS: 
ТІ Professional Computer, GRiD Compass Com- 
puter” Canon AS-100, Eagle? 1600, Toshiba T300, 
and the Zenith 2-00." 


SEE ITTODAY 


There's more. Lot's more. But you'll have to see it 

to believe it. And that's easy. Bring your own 
equations into your nearest computer retailer and . 
ask to see the TK!Solver program in action. 

The world's first equation processor for 

personal computers. 


TK!Solver’ 


By Software Arts,” creators of VisiCalc” 
27 Mica Lane, Wellesley, Massachusetts 02181 — 617-237-4000 


Copyright © 1984 Software Arts, inc. All rights reserved. 
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€ Without software youre nowhere. 


MET That's why the Corona PC runs virtually everything. Word Star! dBASE II? 
Lotus 1-2-33* Thousands of packages in all. But we didn't stop there. 
© We give you 60% better graphics than IBM® (640x325 pixels). So your pie 
, charts look tastier. We doubled the memory: 128K memory expandable to 512 
on the main board. For power that won't quit. And we bundle software. For instant 


productivity right out of the box. All at a price about 2075 less than IBM's. 


The Corona PC. Once you can run the world, running your business looks easy. In North 


America, call 1-800-621-6746 for the Authorized Corona Dealer near you. 


In Holland, call 020-03240-18111. There are over 1600 dealers worldwide. Ф co fona 
And their job is to help. Service by Xerox. 


IHE CORONA PC 


©Сопта Data Systems 1984. L TM Micropro Corp. 2. TM Ashton-Taie. 3. TM Lotus Develupment Corp. “HTS driver needed for graphics only. 
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DEVELOPMENTS 


More on the Tandy 
TRS-80 Model 2000 


In our Product Description of the Tandy Model 
2000 (March, page 306) Rich Malloy mentioned 
that a numeric coprocessor chip may be offered 
as an option at some future date. The chip he 
suggested was the Intel 80187, We have since 
learned that the motherboard for the Tandy 
2000 does not have a socket for a numeric co- 
processor chip and that such an option will 
most likely be offered as part of an add-on 
board for one of the expansion slots. 

We have also learned that Intel has decided 
not to market an 80187 coprocessor chip to 
work with the 80186 microprocessor. According 
to Rick Schue a Regional Applications Special- 
ist at Intel's Dayton, Ohio, sales office, Intel in- 
stead will make available an integrated bus- 
controller chip called the 82188. This chip will 
allow the 80186 processor to work with the 
8087 numeric coprocessor, which is readily 
available. The new bus controller will also per- 
mit the 8086 family of processors to work with 
two other coprocessors: the 82586, a local-area- 
network coprocessor, and the 82730, a text co- 
processor that will simplify such things as pro- 
portional spacing and superscripts. 


Sweet Talker П 


If you're interested in buying the 551263 speech- 
synthesizer chip described in the March Circuit 
Cellar project. "Build a Third-Generation 
Phonetic Speech Synthesizer" (page 28). it's 
available from CCI. Box 428. Tolland. CT 06084, 
(203) 875-5795, for $65 plus $2 shipping (in- 
cludes the Apple algorithm and data sheets). 

You also can buy the assembled and tested 
Sweet Talker II speech-synthesizer board. This 
board comes with the SSI263, demonstration 
software, a user's manual, and a text-to-speech 
algorithm on a DOS 3.3-formatted floppy disk. 
It costs $100 plus shipping. from The Micromint 
Ine.. 561 Willow Аме, Cedarhurst. NY 11516; to 
order toll-free, call (800) 645-3479. For infor- 
mation only, call (516) 374-6793. 

If you decide to build the board yourself, be 
aware of an error in figure 2 (page 32). IC! pin 
22 should connect with the Apple Bus pin 38. 


Product News 


Santa Clara Systems recently announced that 
increased outlays for components have forced 
the company to raise the price of its PCterminal 
to $1595. The PCterminal is an IBM PC-compat- 
ible computer with a built-in local-area network. 
It can function as an intelligent terminal in a 
PCNet network. The original price was $1295. 
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@ The Word Processor—Professional Version 
has undergone a number of changes according 
to its Fresno-based publisher, Mirage Concepts. 
Primarily, its price has dropped to $89.95 from 
$99.95. Also, a spelling checker has been 
added, and its print and loading capabilities 
have been streamlined, 

e 3Com Corporation has reduced the cost of 
its Etherlink interface and software to $795, a 
16 percent reduction. In addition, EtherShare 
software now supports a single IBM PC as both 
a network server and workstation; previously, 
a dedicated server was required. А new chip. 
called EtherStart, which allows the IBM PC to 
function on the network without local drives or 
controllers, was also announced by the Moun- 
tain View, California, communications company. 
* From Solana Beach, California. we learn that 
Kaypro Corporation has dropped the price of 
the Kaypro 2 to 51295. The company hopes this 
move will encourage more people to try its 
popular computer. 

* Novation hes announced acrossthe-board 
price reductions of its Apple-Cat Il communica- 
tions line. Cutbacks range from $40 off the 
Apple-Cat It 1200-bps modem upgrade (now 
5349) to a $130 price cut for the 300/1200-bps 
212 modem, which now lists for $595. Nova- 
tion, headquartered in Chatsworth, California, 
is also trying to induce consumers by offering 
a free CompuServe demonstration pack with 
their purchase. 

e Staff Technology Corporation, Del Mar, Cali- 
fornia. has lowered the price of the serial ver- 
sion of The Key to $210 (I to 99 units). The Key 
is a hardware module that protects software 
from unauthorized use. 

® Lotus will no longer market a version of 1-2-3 
for the Victor 9000 computer. Jim Manzi, vice- 
president of sales and marketing for the Cam- 
bridge. Massachusetts, software developer. 
cited Victor Technologies’ recent financial woes 
as reason for the decision. Lotus will continue 
to support all Victor users who have purchased 
1-2-3. 


Info Interchange Standards 


The American Nationai Standards Institute 
(ANSI) has been working on a set of standards 
and formats to facilitate the electronic inter- 
change of business information. When fully im- 
plemented, the new procedures should elimi- 
nate such paper exchanges as purchase orders 
and invoices for companies desiring the greater 
speed and efficiency of electronic communica- 
tions. 

А [ree report discussing these standards is 
now available. Singie copies can be obtained 
from X12 Secretariat, TDCC, 1101 17th St. NW. 
Washington. DC 20036. (202) 293-5514. 


FEEDBACK 


Benchmarks and Age 


Mike Forman, employed with Hewlett-Packard's 
Systems Division in Fort Collins, Colorado, wrote 
us in defense of the HP 9845A computer. which 
he felt was slighted in Jeffrey Stars article 
"Favorite Benchmarks" (February, page 436). 
While running his CBASIC benchmarks, Mr. Star 
noticed that the $30,000 HP computer was "not 
suited for plain number-crunching because of 
its BASIC-in-ROM interpreter" and that it was 
“faster than the $5000 IMS5000's pseudo- 
interpretive CBASIC (version 2) but slower when 
compared with compiler Microsoft 
FORTRAN-80.” 

Mr. Star attributed the slow response to the 
fact that CBASIC and CB-80 use double-preci- 
sion real mathematics. Mr. Forman points out 
that the HP 9845 employed quad-precision 
mathematics. á 

"The crux of the matter” says Forman, "is that 
comparing an older product against current 
competition will always give a false indication 
of the price/performance ratio. Newer products 
cost less for a given performance level.’ 

He then ran Mr. Star's benchmark on an HP 
9000 Model 216, which costs approximately 
$5000 with BASIC. The benchmark was run in 
interpretive, interactive BASIC. using quad- 
precision (іе, 64-bit numbers): integers were not 
used for loop counters. Table | on page 40 
shows the results. 

In summary. Mr. Forman reminds us that 
benchmarks can be misleading. “One must be 
aware of the intended application before selec- 
ting a benchmark. Just because a language is 
interpreted doesn't mean that the machine is 
slow. Conversely, a compiled language doesn't 
assure speed: 


Technical Point Clarified 


Katherine Hammer, Texas Instruments section 
manager/natural-language branch, dropped us 
a line to express her satisfaction with Mark 
Haass article on TI's NaturalLink to the Dow 
Jones News/Retrieval service (January, page 324) 
and to clarify a technical misunderstanding that 
cropped up in the article. 

The point in question was Mr. Haas's sugges- 
tion that NaturalLink's "Build Questions" option 
is table-driven. "Such a deduction; explains Ms. 
Hammer, "is understandable since the syntac- 
tic simplicity of the command language for Dow 
Jones News/Retrieval would lend itself to such 
an approach. Nevertheless, the actual software 
underlying [NaturalLink's] component . . . isa 
general-purpose parserftranslator capable of 
handling a large portion of the structures that 

(text continued on page 40) 


Circle 328 on inquiry card. + 


Our Family Tree Is тте Again 


5ВС-П А мо user multiprocessing 
5-100 slave complete with а 2-80 CPU 
(4 or 6 MHz), 2 serial ports, 64K RAM, 
and 2K FIFO buffer for each user! A 
cost effective way to add users to 
your multiprocessing system. 


де dL v T 


SBC-1 A multiprocessing 
slave board computer with 
Z-80 CPU (4 or 6 MHz), 
2 serial ports, 2 parallel ports, 
and up to 128K RAM. Provides 
unique 2K FIFO buffering for 
system block data transfers. 
HD/CTC A hard disk and When used with TurboDOS or 
cartridge tape controller | p MDZ/OS the results are 
combined together on опе ENS yo г &Г » 4, 3^. X X2 poene nenal! 
board! A Z-80 CPU (4 or 6 3 : | 
MHz); 16K ROM, and 
up to 8K RAM рго vide 
Vl arde ire і tc 


Systemaster " 
The ultimate one board 
compuler; useitasa controller, DMA, real 
complete single-user | X | з + а= time clock, RAM drive 
system or as the E ------2*40 li 1l " C E disk emulation 
“master” in a multi- Д шы) TF 8: package, and 
processing network Teletek's advanced 
environment. | 


2 parallel ports, floppy 


ims | ] =: { T7 «юе, , CP/M BIOS or 
Complete with LE LE eee d o NAE — TurboDOS. 
Z-80A CPU, — , An ge = | E 


2 serial and 


4600 Pell Drive Sacramento, CA 95838 (916) 920-4600 Telex #4991834 Answer back - Teletek 


TELETE 


itext continued from page 38) 


UPDATE 


Table 1: The results obtained by Mr. Forman after a 4O-run loop of the benchmark 
program described in "Favorite Benchmarks: All the results, except for those listed for 
the HP 216, appeared in Jeffrey Star's February article. 


HP Model 216 
Time (seconds) 16 


occur in natural language. Consequently, this 
software can be used to provide a similar kind 
of interface to any number of underlying 
systems." 

Our thanks to Ms. Hammer for clearing up this 
issue. 


MISCELLANEA 


Library Templates Sought 


Microcomputer Libraries would like to hear 
from librarians willing to share general-purpose 
software templates that they might have devel- 
oped. Any librarians desiring to use the 
templates or contribute to the group's collec- 
tion are encouraged to write Microcomputer 
Libraries, 145 Marcia Dr., Freeport, IL 61032. 


HP9845 


IMS 5000 
CBASIC FORTRAN-80 CB-80 
443 44 285 


Computer Science 
Programs to Share 


The ECN, an educational forum promoting the 
interchange of ideas and applications, has a 
number of computer-science programs to share 
with educators. In all, 15 programs can be ob- 
tained for the price of the disk and postage. The 
programs are designed for the Apple 11+ and 
lle and include BASIC, machine-language, and 
DOS tutorials. For information, send a self- 
addressed stamped envelope to Educational 
Computing Network, POB 8236-CS, Riverside, 
CA 92515. 


Address Update 


LDH Computing, publisher of the Tutor-PC/ 
Graphics program, which was recently men- 


ALF COPY SERVICE 


1315F Nelson Street 


Denver, СО 80215 


(303) 234-0871 


FAST * RELIABLE * LOW COST 


If you produce software, ALF's disk copying service is the quick,| 
convenient answer to your duplication needs. Most orders are shipped in 
less than a week. Every disk we copy is verified bit by bit and guaranteed 


100% flawless. 


We can copy virtually any soft-sectored mini format. Standard 
formats: Apple II (including nfbble-copy proof, double-boot, and fast load), 
Apple 111, Atari, ІВМ PC, Kaypro, NEC PC8000, Osborne, TRS-80 | and Ill, 
Zenith Z-90 and Z-100, arid. more. Copy protection Is avallable for most 


formats. 
Our “no frills” pricing means you don't have/to-buy extras you don't 
need—set-up charges statt at $10, and copying богов are 30¢ to 40$ per 


side. (See blank disk pricés aright. Minimum: 


counts available for large orders, 


coples.) Quantity dis- 


Of course, we have the frills-too; l'abel.application, 3-hole vinyl pages, 


printing of labels and sleeves, shrink packaging, heat sealing, and much 
more. We can put your product in,a-customized package—vinyl folder or 
IBM-style binder/slip case—for a low price in small or large quantities. 

ALF is one of the oldest and most trusted names in the duplication 
business. ALF designs and mariufacturés copying machines that other 
copying services and software publishers around the world rely on every 
day. Our complete understanding of duplication technology assures’ you 
of the finest reproduction available. 

We're eager to solve your duplication and packaging problems— 
whether you want one service or a/total package. Give us а call 
today! 
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tioned in BYTE, has moved. The new address 
is 1496 North Morningside Dr. NE. Atlanta, GA 
30306, (404) 885-9735; Source account: 
TCD257; CompuServe account: 70270.140. 


Music for Your Ears 

PC Musician, a free musical-composition pro- 
gram for the IBM PC, lets you create and edit 
music on screen as well as store, retrieve, and 
play back your creations. PC Musician requires 
64K bytes of memory, a single disk drive, PC- 
DOS. and a monochrome or color-graphics 
adapter. A donation is requested if you find the 
program useful or enjoyable. Send a formatted 
disk and a postage-paid mailer to Christopher 
Wiley. POB 111, VAMC, Prescott, AZ 86313. 


$10,000 Scholarship to be 
Awarded for Best Program 
Software City has announced that it will award 
a $10,000 college scholarship to the student 
who produces the most marketable computer 
program. In addition, four runner-ups will 
receive $1000 scholarships. Eligible programs 
must be formatted to run on Adam. Apple Ii/lle, 
Atari, Commodore 64, or IBM Personal Com- 
puters. Other formats may be announced, and 
(lext continued on page 44) 


BLANK DISKS 


ALF buys large quantities of disks 
for our disk copying service — and we 
can pass our savings on to you. If 
you're buying hundreds of disks, ALF 
is your ideal source for top quality 
disks at a reasonable price. We buy 
our disks in bulk packages, avoiding 
the expense of fancy printing and 
labeling. 

The disks listed below are 5 1/4”, 
soft sector, double density, unlabeled, 
with hub reinforcement ring. Other 
disks are available, call for details. 


SINGLE SIDED 


MEMOREX $160 per 100 
NASHUA $160 per 100 
VERBATIM $160 per 100 


DOUBLE SIDED 


MEMOREX $185 per 100 
VERBATIM $195 per 100 
OTHER BRANDS AVAILABLE. 
Without sleeves: add $2.50 

shipping per 100. 


With tyvek sleeves: add $7 plus 
$2.50 shipping per 100. 


Packed in boxes of 10 with tyvek 
sleeves: add $15 plus $3.00 
shipping per 100. 


We've noticed that some words cause 
PC owners extreme anxiety. Words like 
“The disk drive blew...” “The data won't 
come up on the screen...” and “The 
printer won't print.” 

| ieee Well, the 


| next time 
® words like 
that are 
echoing in 
| your ears, 
just ask 
for Americare service from Xerox. 
Unlike a lot of manufacturers and deal- 


ME ощ the IBM eT tg ae orm ах qr الب‎ de Machines Corporati 
MPC and are marks of Tni wines ines ion. 
of Quadram Corporation, 


B ui 


Service for a 
variety of systems. 
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ers, we don't restrict our repair service to 
am one select brand. Instead, we ser- 


ТАМ vice 22 of them, including 82 
s3 different models. From IBM 
| =f PCs to Quadram boards. 

wet” And from Amdek monitors 
4 Repairs in. les, tO Okidata printers. 

Qur technicians undergo intensive 
training on the equipment we service. 
In fact, they probably know as much 
about servicing it as the people who 
made it. 

And they work fast, so in most cases 
they can have your PC up and running 


XEROX 


again in 48 hours or less. In addition, 
Of course, you can't get it back fast if f . ^5 we offer a 

the parts aren't available. Which is why A nationwide | choice of on- 

were downright obsessive about keeping site, depot or pick-up and delivery service. 

our parts department well stocked. Year-long service contracts or time and 
Americare has Xerox Service Centers materials service agreements are available. 


that provide you with a nationwide support So call 800-238-2300 for the Americare 
, System. And to dealer nearest = 

make service even — 

.... easier, you can 


reach us 
"ua through our 
ЕТИШ network of It’s the first thing to do when you're 
over 3,000 authorized computer dealers. looking for the last word in service. 
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UPDATE 


(text continued from page 40) 

applications for other computers will be con- 
sidered on a case-by-case basis. Applications 
will be judged in one of five categories: busi- 
ness, home, recreation, and system software. 
Applicants must have graduated high school 
after January 1, 1984. 

All entries must be received by December 31. 
1984. For complete information and scholarship 
application, contact Software City Corporate 
Headquarters, 1415 Queen Anne Rd., Teaneck, 
NJ 07666, Attn: Scholarship Director. Software 
City, which specializes in software and acces- 
sories, had more than 60 franchises in opera- 
tion at the end of 1983. 


Free Update for 
Macintosh Multiplan 


Microsoft Corp. was to begin shipping free up- 
dates of Macintosh Multiplan version 1.00 in 
mid-April. Registered owners should receive the 
update, Multiplan version 1.01, automatically. 
The 70 percent of owners who have not 
registered their purchase should send the war- 
ranty card to receive the update. If the warran- 
ty card is lost, a sales receipt as proof of pur- 
chase can be sent to Microsoft Corp.. Customer 
Service, 10700 Northup Way. Box 97200. 
Bellevue, WA 98009. 


OKIDATA 
PRINTERS All modes 


PANASONIC 


C. ITOH 
A10-20 ... $505 
Prowriter B510 $335 
BSIOSP..... . $460 
8510 SCP $530 


& 
e 3 


Art Curricula 
Available from Museum 


The Capital Childrens Museum has made avail- 
able two courses for classroom teachers: "Teach- 
ing Art Through Computers" and “Teaching Com- 
puters Through Art” Both curricula come with 
complete lesson plans and suggestions for sup- 
plementary materials. Designed for students ages 
11 to 15, they are based on the use of the Atari 
800 and a graphics program called Paint. Com- 
puter use is a part of each lesson. 

Either curriculum can be obtained for the 
price of copying and shipping by teachers who 
will test the programs and provide the museum 
with suggestions for improvements. The cost is 
$5. Additional information is available from 
Computer Curricula, Capital Children's Museum, 
800 Third St. NE, Washington. DC 20002. 


Educational 
Conference Proceedings 


Arizona State University has announced the 
availability of the 1983 Microcomputers in Educa- 
tion Conference Proceedings. The proceedings cost 
$20. The 1982 conference proceedings are still 
available for $15. Purchase-order transactions 
cost $5 more. Contact Arizona State University, 
College of Education, Payne Hall B203, Tempe. 
AZ 85287, Attention: Tina Hite. 


BYTE's Bucs 


Confusion's Cause: 
Omitted Symbols 


The greater-than and lessthan symbols were in- 
advertently omitted from Richard Williss [BM 
PCjr benchmark programs, which accompanied 
G. Michael Vose and Richard S. Shuford's arti- 
cle "A Closer Look at the IBM PCjr" (March, 
page 320). Make the following corrections to 
listing 1: 

820 IF A(Il)« - A(I-- 1) THEN 870 

1220 IF ASC(CS(I))« 65 THEN 1250 

1230 IF ASC(CS(IJ) >90 THEN 1250 


Gremlins in Utility Program 


Gremlins bit into listing 1 in james Folts's "A 
Cross-Reference Utility for IBM PC BASIC Pro- 
grams,’ {August 1983, page 378). Іп line 610. 
the conditional statement checks for REM or 
data codes. If true. the remainder of the line 
is skipped. The 2-byte code for the FRE func- 
tion is 255 143. and the code for SGN is 255 
132. Byte 143 will be interpreted as a REM and 
byte 132 as a data code, which causes the rest 

of the line to be discarded. 
To correct this, make the following changes: 
(lext continued on page 46) 


SANYO SUPER SYSTEMS 


sanvomecsso $1195 


e SANYO GREEN MONITOR 

* GEMINI 10 X * SOFTWARE * 
Sanyo MBC-550 Single Drive Computer * Sanyo 
CRT-36 Monitor * Stor Micronics Gemini 10X = 


Cabling * WordStar • CalcStar « Easywriter * 
MS-DOS • Sanyo Basic • 


TERMINALS 
TELEVIDEO 


NI 8510 BPI ..... .. $420 
F-10 Serial or Parallel . ..$940 


| $450 
$150 
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11/40 w/Interfoce 
11/55 w/tnterface ... 


Letter Pro 20P ... . .. ... o> 
Letter Pro20S ... ....-..-.. 


SILVER REED 


EXP400 .... .... . 


EXP500P . 

ЕХР5005 ,..... 
EXP550P 

ЕХР5505 

STAR MICRONICS 
Gemini 10X & 15X 
Delta 10. 

TALLY 

MT 160L w/tractors 

MT 180L w/tractors . . 


1340 - 


1350 Serial or Parallel ,.. . 
1351 Serial or Parallel ,.. .. 


TRANSTAR 


ZENITH 

2-29 
COMPUTERS 
NEC 


PC-8206A 32K Ram 
PC-8281A Recorder 


PC-8201A-90 Battery Pock... . . . 


SANYO 
MBC-550 System . 
MBC-555 System . 
TELEVIDEO 
ВОЯ. 2 "Lau 51799 
ТЕМІТН 

2-100 Low Profile. ... 52635 
Z-100 All-In-One . .. $2815 


· $1195 
$1525 


SYSTEM #2 


SANYO MBC-555 $1 5 2 3 


e SANYO GREEN MONITOR 
* GEMINI 10X * SOFTWARE * 


Sanyo MBC-555 Duol Drive Computer * Sanyo 
CRT-36 Monitor * Star Micronics Gemini 10X « 
Cabling • WordStar * ColcStar + SpellStor • InfoStar 
* Mail Merge • Easywriter • MS-DOS • Sanyo Bask • 


MODEMS 


RANA 

Elite 1 

£lile2 . 

BIN. em a a a r 
1000 w/DOS (for Atari) . 
MONITORS 


TAXAN 
12" Ambér i.i ciens 


ZENITH 
12" Green . 
12" Amber .... 


Prices reflect 3% to 596 cosh discount. 
Product shipped in factory cartons 
with manufocturer's warranty. 
Free shipping is on UPS ground 

only. Prices & availability 

subject to change with- 

out notice. Send cash- 

баг’ check or money 

order...oll other 

chacks will Ww А 
delay ship; С) em e 
ping two o 
weeks. «Ў 


IS00 


«1518 SHOWN 


e 10 Mega-Byte Winchester 
e Hard Disk Controller 


UPGRADES FOR YOUR IBM: PC /PC COMPATIBLES 


1501 • 10 Mega-byte Winchester 

• Modular hard disk controller 

$1095.00 

1502 • 10 Mega-byte Winchester 

e Floppy/Hard disk controller $1295.00 
1516 • Half-high tape drive 

• XT-Power Supply $ 995.00 
(517 • Half-high tape drive 

* Half-high floppy drive 

« XT-Power Supply $1265.00 
1518 * Half-high tape drive 

e Half-high 10 Mega-byte Winchester 

• Hard disk controller 

e XT-Power Supply $2095.00 
1520 * 20 Mega-byte Winchester 

e Hard disk controller $1595.00 
1521 © Half-high tape drive 

e Half-high 20 Mega-byte Winchester 

e Нага disk controller 

• XT-Power Supply $2495.00 
1540 * 40 Mega-byte Winchester 

e Hard disk controller 

e XT-Power supply $2895.00 

апааа hates Mochila Cp 


I$44 Half-high tape drive 

Half-high floppy drive 

40 Mega-byte Winchester 

Hard disk controller 

XT-Power Supply $3795.00 


XT-Power Supply $ 290.00 


TAPE FOR YOUR IBM XT 


XT01 © Haif-high tape drive 
e Half-high floppy drive $ 995.00 


Micro Design International Inc. has been 
serving the computer industry for over 7*/ 
years, call us today for our complete 
catalog or to place your order. 


TO ORDER CALL COLLECT 
(305) 677-8333 


Master Card! Visa! Check/or Money Order 


MICRO DESIGN 
INTERNATIONAL INC. 


“Your infernal solution” 
6586 University Blvd. Suite 7 
Winter Park, Florida 32792 


(text continued from page 44) 

610 IF (C=143 OR С= [32] AND COLD 
<> 255 THEN WHILE C 
«»0.... 

7050 COLD=C : C= ASC(CS(PTR)) 


The variable COLD contains the value of the 
previous byte. Line 610 will now check the new 
byte as well as the previous one. 

Many thanks to |. A. Griffioen for this correc- 
tion. 


Typo Mars Listing 


Sharp-eyed Ken Dawson of Louisville. Kentucky. 
found a typo in Kaare Christian's article "Inside 
a Compiler: Notes on Optimization and Code 
Generation" (February, page 349). Under the 
Pascal-86 code in listing 3 on page 358, change 
the second line in P7 to read 


INC AX 
Our thanks to Ken Dawson. 


Bugs Blemish Character Editor 


P. E. Burcher of Alexandria, Virginia, has re- 
ported a number of minor errors in Raymond 
A.,Diedrichss "A Character Editor for the IBM 
PC" (November 1983, page 467). For listing 1, 
Burcher recommends that you change 


UPDATE 


FFREPEAT in line 1320 to FREPEAT and that 
you delete the word REM in line 3140. To avoid 
an unwanted scroll when the last line of the ex- 
periment page is displayed. change line 3160 
to read 


3160 IF I<EXPROW THEN PRINT 


Also, correct the number 1024 to read 1023 in 
line 8065. This allows the BASIC interpreter and 
the Font Editor to read user-defined symbols 
correctly. 

Like most programmers, Burcher couldn't re- 
sist the urge to tamper with a program. Listing 
1 (presented here) is Burcher's prescribed patch 
for a more graceful exit to the BASIC command 
mode. 

Raymond Diedrichs wrote us with an update 
of the Font Editor's initialization of the inter- 
rupt vector for newer PCs. (It's correct for older 
versions) Change line 8070 to 


8070 DEF SEG- 0: POKE 124.0: 
POKE 125, (TABLEADDR/256) 


and add line 8071 
8071 POKE 126,0: POKE 127.0 
An improved copy of the Font Editor program 
is available to any interested readers who send 


Mr. Diedrichs a formatted disk and return post- 
age 


Listing 1: P. E. Burcher prescribes 
this patch for a more graceful exit to 
the BASIC command mode from 
Raymond Diedrichss character-editor 
program for the IBM PC. 


1055 CLOSE: GOTO 9100 ‘STOP 
9100 ‘RESTORE SOFTKEYS AND END 
GRACEFULLY 


KEY 1. "LIST": KEY 2, 
"RUN" +CHRS(13): KEY 3. "LOAD' 
KEY 4, "SAVE" +CHRS(34):KEY 5, 
"CONT" + CHRS(13) 


KEY 6, "," € CHRS/34] - "LPT]:" + 
CHR$4(34) + СНКЅ(13}: KEY 7, 
“TRON” + CHRS{13): KEY 8, 
"TROFF" + CHRS(I3): KEY 9, 
"KEY": KEY 10. "SCREEN O, 0, 0, 
" * CHRS(13) 


KEY ON: SCREEN О, 0, 0: CLS 


END 


Compatible w/all Rs 232 serial interface port * Auto 
select baud rate * With or without handshaking * 
Bidirectional Xon/Xoff and CTS/DTR supported * 
Read pin compatible ROMS * No personality 
modules * intel, Motorola, MCS86. Hex formats 
Split facility for 16 bit data paths * Read, program. 
formatted list commands Interrupt riven, 
program and verify real time while 
sending data * Program single byte, 
block, or whole EPROM * Intelligent 
diagnostics discern bad and erasable 
EPROM * Verify erasure and compare 
commands * Busy light * Complete 
w/Textool zero insertion force socket 
and integral 120 VAC power (24D 
VAC/50Hz available) 


DR Utility Package allows communica- 
tion with 7128. 7228, and 7956 
programmers from the CP/M com- 
mand line. Source Code is provided. 

PGX utility кн allows the same 
thing. but will also allow you to specify 
a range of addresses to send to the 
programmer, Verify. set the Eprom 
type. 


MODEL 7316 PAL PROGRAMMER 
Programs all series 20 PALS. Software ' 
included for compiling PAL source 
codes. 2 


Software Available for CPM! ISIS“ 


TRSDOSMSDOS 


MODEL 79 | 

GANG PROGRAMMER 
Intelligent algorithm. 
copies cight 
With RS-232 option $1099, 


Avocet Cross Assemblers are 
available to handle 8748, 8751. 


| DEVELOPMENT HARDWARE/SOFTWARE 
| HIGH PERFORMANCE,/ cost RATIO 
G TE K.. (601) 467-8048 
EPROM PROGRAMMER 


$379 stand alone 
MODEL 7956 


56 


Stand alone, 
PROMS at a time. 


toi ZB. 6502, 680X. etc. | 
1. TM of Digital Research Corp. Available for CP/M and 
2. TM of Intel Corp. MSDOS computers. Order b 
3. TM of Tandy Corp. рева (уре and specify 
4. TM of Microsoft. ind of computer. 


Post (fice Вот 289 
Waveland, Mississippi 39576 
[601]-467 -8048 tion. 


Model DE-4 U/V Products 
hold B, 28 pin 


parts. High 
quality professional construc- 


Programs all series 20 & 24 PALS. 
Operates stand alone or via RS232. 


MODEL 7324 PAL PROGRAMMER 


Model 7128-L1,L2.L2A . $239 .00 
Model 7128-24 ........ $329 .00 


+з тї? аваз ат ® 


j Cross Assemblers ..... $200.00 


XASM (for MSDOS) . . . $250.00 
U/V Eraser DE-4...... 5 78.00 
RS232 Cables.,.......5 30.00 
875] adapter ......... 5174.00 
8755 adapter ...... ». $135.00 
48 Family adapter .... 5 98.00 


MODEL 7228 
EPROM PROGRAMMER 
All features of Model 7128 plus — 
Auto Select Baud =. super fast adaptive 
programming algorithms, low profile 
aluminum enclosure. Programs 2764 
in one minute! | 


MODEL 7128 EPROM PROGRAMMER 


Programe and Read: 


NMOS NMOS CMOS EEPROM MPU’S 
2508 2758 27C16 5213 B748 
2516 2716 27C32 5213Н B748H 
2532 2732 C6716 Х2816 8749H 
2564 2732A  27CS4 48016 8741 
68766 2764 128164 8742H 
b8764 27128 B741H 
8755 27256 8751 
5133 
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Circle 149 on inquiry card. 


| 


BASF QUALIMETRIC"FLEXYDISKS? | 
BUILT FOR ETERNITY- WARRANTED FOR A LIFETIME. 


BASF Qualimetric FlexyDisks® offer 
you more...an extraordinary new 
lifetime warranty* The BASF Quali- 
metric standard is a dramatic new 
international standard of quality in 
magnetic media...insurance that 
your most vital information will be 
secure for tomorrow when you enter 
it on BASF FlexyDisks today. 

We can offer this warranty with 
complete confidence because the 
Qualimetric standard reflects a con- 
tinuing BASF commitment to perfec- 
tion...a process which begins with 
materials selection and inspection, 
and continues through coating, pol- 
ishing, lubricating, testing, and 
100% error-free certification. Built 


into our FlexyDisk jacket is a unique ЧАЙЫ ДАУ ИРЕЙ 
two-piece liner. This BASF feature 1 E hun 1 
traps damaging debris away from MEAS s TRU ud 
the media surface, and creates extra Mis TEN. : 
space in the head access area, insur- bu \. um 

ing optimum media-to-head align- 8 і "AL | 


ment. The result is a lifetime of | 
outstanding performance. АТ, DER 
When your information must » ГИЯ. "Wen 

be secure for the future, look for 1 

the distinctive BASF package with 
the Qualimetric seal. Call 800-343- 
4600 for the name of your nearest 
supplier. 


г. ` Circle 41 on inquiry card. 
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ENTER TOMORROW ON BASF TODAY о | BASF 


"Contact BASF for warranty details © 1982, BASF Systems Corporation, Bedford, MA 


Your System. Deserves 
The Best 


Tronic Keyboards. 


To enhance the performance of your personal computer or 
computer terminal, ask your dealer for a plug-compatible Key Tronic 
keyboard. 

Key Tronic Corporation is the world's largest independent 
manufacturer of computer keyboards. 

Key Tronic keyboards are engineered for performance and 
reliability, and are backed by a 14-year tradition of manufacturing 
excellence. All Key Tronic plug-compatible keyboards feature: 

e Familiar typewriter key locations and legends 
e Low-profile design 
ә 
@ 


Solid-state capacitive switches 
Positive tactile feedback 

Each production element, from printed 
circuit boards to keytops is generated in- 
house to insure high quality. 

So ask your computer dealer for a 
hands-on demonstration of a Key Tronic 
keyboard. 

Call Toll Free 1-800-262-6006 for the 
retailer closest to you. (7 am-3 pm Pacific 
Time). Warranty information may be 
obtained by writing to the address below. 


: 
| EE . КВ 5151 and 5151јг — The Professional Series 
i e ~~ КВ 5151 is plug-compatible with the IBM * PC and XT. 
KB 5151jr is plug-compatible with the IBM PCjr*. Both 
are available in DVORAK and foreign layouts, and special 
hihi ag models are made for the handicapped. 
| Suggested Retail Price: $255.00 


lay tronic 


Perig ү 
Peer в bes | 


key tronic 


м "THE RESPONSIVE KEYBOARD COMPANY" 


Department E • P.O. Box 14687 * Spokane, WA 99214 (0.5.А.) * (509) 928-8000 
Circle 182 on inquiry card. 


WHATS NEW 


Plug-in Bubble-Memory Boards Boost PC Storage 
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Hicomp Corporations MBM-550 
Bubble Drive family gives you 
either 256K or 512К bytes of 
nonvolatile high-speed mass 
storage on a single card that 
plugs into any IBM PC's I/O slot. 
The MBM-550 is compatible 
with PC-DOS 1.1 and 2.0 and 
appears to the user, DOS, and 
applications software as an 
additional floppy disk. The 
MBM-550 can be used as a 
stand-alone unit or in 
conjunction with floppy and 
hard disks. With a Bubble Drive. 
you can store applications 
programs, programs that are 
disk intensive, or critical data. 
Inasmuch as the MBM-550 is 
nonmechanical., it is practically 
maintenance free and many 
times more reliable than a 
floppy-disk drive. Nonvolatile 
bubble memory retains data 
without battery backup and is 
immune to dust, dirt, extreme 
temperatures, humidity, shock, 
and vibrations. These charac- 


Rainbow 100B 


The Rainbow 100B is an 


enhanced version of DEC's dual- 


processor personal computer. 
The 100В includes 128K bytes 
of RAM (now expandable to 
768K bytes). two 54-inch 400K- 
byte floppy-disk drives, dual 
Z80 and 8088 processors, and 
three expansion slots. An 
optional hard-disk drive can be 
added more easily than in the 
earlier Rainbow. 

Bundled with the DEC 
Rainbow 100В аге the СР/М-80, 
CP/M-86 version 2.0, and MS- 
DOS version 2.05 operating 
systems. Concurrent CP/M-86 is 
also available as an option for 
$150. 

The DEC Rainbow 100В is 
priced at $2750 without key- 
board or monitor. For more 
information, contact Digital 


Equipment Corp.. 200 Baker St.. 


Concord. MA 01742. (800) 
344-4825. 
Circle 702 on inquiry card. 
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teristics also make the 
MBM-550 bubble drives suitable 
for storing the DOS or pro- 
grams and data files when the 
operating environment pre- 
cludes the use of mechanical 
disk drives. 

Write-protect and boot-enable 
switches are standard features 
of the Bubble Drives. The write- 
protect feature prevents stored 
files from being erased or 
written over, while the boot- 
enable lets you boot your PC 
from the drive. 

Other features include a self- 
installation feature that 
automatically installs the Bubble 


Drive software after power-up. 
The 256K-byte MBM Bubble 
Drive offers an average access 
time of 45 milliseconds and an 

average transfer rate of 17K 
bytes per second. The 512K- 
byte version has a 45-millisec- 
ond access time and a 34K 
byte-per-second transfer rate. 
They list for $995 and $1495, 
repectively. An optional 
RS-232C port increases the 
price $50. Contact Hicomp 
Computer Corp., 5016 148th 
Ave. NE, Redmond, WA 98052, 
(206) 881-6030. 


Circle 700 on inquiry card. 


Stand-Alone Videotex for the Pro 350 


Pro/Videotex allows a Digital 
Equipment Corporation Pro- 
fessional 350 computer to be 
used as a stand-alone single- 
user videotex system. Screens 


of videotex graphics and text 
are stored on the system's 


10-megabyte hard disk and can 


be recalled through menus, by 
keyword, or by page number. 


HP Laser Printer 


Hewlett-Packard's Laserjet prints 
either text or graphics at a 
speed of eight pages per min- 
ute, or about 325 cps. This 
high-speed laser printer has an 
RS-232C interface so that it can 
be used with many personal 
computers, including the HP-150 
and IBM PC. While graphics can 
be printed with a resolution of 
300 by 300 dots per square 
inch, configuration software will 
be needed for most graphics 
programs. Although the printer 
is a version of Canons LBP-CX, 
it adds a special intelligent in- 
terface card. 

Priced at $3500, the Laserjet 
will compete with high-speed 
daisy-wheel printers. Type-font car- 
tridges cost $200 each. The ink. 
toner, and drum come in a $99 
cartridge. which has an estimated 
life of about 3000 pages. Contact 
your local Hewlett-Packard sales 
office, or call (800) 547-3400; in 
Oregon, (503) 758-1010, 

Circle 701 on inquiry card. 


Graphics and text are displayed 
using the NAPLPS protocol with 
a resolution of 768 by 240 
pixels on a monochrome or 
color monitor. 

The videotex database can 
be modified either by loading 
new information via floppy disk 
or by calling a remote 
mainframe computer. Pro/ 
Videotex costs $895. It requires 
a Professional 350 computer 
with ProfCommunications 
software, the P/OS version 1.7 
operating system, the extended 
bit-map graphics option, and a 
10-megabyte hard disk. Contact 
Digital Equipment Corp.. 200 
Baker St., Concord, МА 01742 
(800) 344-4825. 

Circle 703 on inquiry card. 


A NAPLPS«oded image is displayed 
on the DEC Professional 350 
computer's color display using 
Pro/Videotex. 
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BUYING A PASSWORD MODEM 


CAN SAVE YOU UP TO $250. 


AND THAT AIN'T HAYES! 


You can bank on it. Your outlay will be less than 
if you settle for our major competitor, but not 
your output! A Password " modem sends and 
receives up to 120 words a minute. Provides 
both 1200 and 300 baud capacity. Offers total 
interchangeability that lets you transmit in- 
formation from any make microcomputer to 
any other make. And your investment is 
protected by a 2-year warranty. 


Unlike our major competitor, Password 
delivers operating simplicity, plus the 
convenience of uncommon portability. 
Thanks to lighter weight, it goes almost 
anywhere. And because of the ingenuity 
of Velcro " strips, it attaches wherever 
you need it, from the side of a desk to 
the side of a computer! 


This means that Password " doesnt tie you 
down, and its price won't hold you up. It features 
auto-dial, auto-answer, and even knows when 
to disconnect. If you're cost conscious, 

but refuse to sacrifice high-speed 

capability and performance, hook up 

with the right modem — Password ^ 
The smart decision. 


PASSWORD" 


by U.S. Robotics, Inc. 


a 


1123 W. Washington 
Chicago, IL 60607 
Phone: (312) 733-0497 


"Based on suggested retail price 
comparisons of U.S. Robotics, Inc. 
and Hayes Microcomputer Products. Inc. 


WHAT'S NEW 


Eagle Turbo Reportedly Twice as Fast as IBM PC 


The Eagle Turbo XL has 
network file-server capabilities 
and is said to be twice as fast 
as the standard IBM PC- 
compatible. Operating at 8 
MHz. the Turbo XL is designed 
with the 16-bit Intel 8086 
microprocessor and with a 
minimum of wait states. A 256K- 
byte computer, the Turbo XL 
comes with a 10-megabyte hard- 
disk drive and a 360K-byte IBM- 
format double-sided, double- 
density 54-inch floppy-disk 
drive. The processing speed is 
switch-selectable from 4.77 MHz 
to 8 MHz to accommodate a 
variety of programs. 

A detached 84-key Selectric- 
format keyboard is augmented 
with 10 function keys, a numeric 
pad, and LED indicators on all 
lock keys. Five IBM PC-com- 
patible slots and a parallel port 


comprise the Turbo XLs expan- 
sion capabilities. Up to 512K 
bytes of RAM can be installed 
on the main circuit board. 

A 12-inch, P39 green- 
phosphor monitor and a 13-inch 
RGB monitor are available. Both 
provide high-resolution displays 
(ie. 720 by 352 pixels mono- 
chrome or 640 by 200 color) 
and 80 by 25 formats. 

Additional options such as 
EagleNet | local-area 
networking software, mono- 
chrome adapter board, a 
color/graphics board, and 
interface ports are 
offered. 

The Eagle Turbo XL costs 
$4995. Contact Eagle Computer 
Inc.. 983 University Ave., Los 
Gatos, CA 95030, (408) 
399-4200. 

Circle 704 on inquiry card. 


Voice ПО with 
Telephone Management 


on Single IBM PC Board 


"tee, 


Votan's VPC 2000 Voice Card is 
a single plug-in card that pro- 
vides the ІВМ PC with voice 
recognition, speech generation, 
and telephone-management 
functions. With its accompany- 
ing software, you can use the 
Voice Card for speech 
command and control of your 
existing IBM PC programs. 

For each applications 
program, you can define and 
incorporate up to 64 voice 
utterances that are linked to a 
sequence of applica- 
tions-specific keystrokes. Each 
keystroke can contain as many 
as 30 characters. Thus, you can 
replace cumbersome keystroke 
combinations used to activate a 
word processor or spreadsheet 
with the voice input of your 
choosing. 

The Voice Card features 
Votan's continuous speaker- 
dependent recognition (CSDR). 
which lets you speak to your 
computer in a norma] conversa- 
tional flow, without pause 
berween words. A word-spotting 
capability homes in on target 
words located anywhere within 
a stream of conversation. Rather 
than using fragmented grammar, 


Briefcase Computer's Integrated Software Has Windows 
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The 15-11 briefcase computer by 
Sord Computer of America 
comes with an integrated soft- 
ware package with multiwindow 
screens. Data handling, calcula- 
tion. word processing. and com- 
munications capabilities are 
standard. The 165-115 six function 
keys provide access to these ap- 
plications and to a Help key. 
Optional applications software, 
including financial, communica- 
tions, and advanced word-pro- 
cessing programs, comes in 
60K-byte ROM packs. 
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The 15-115 hardware features 
are 32K bytes of nonvolatile 
RAM, 64K bytes of ROM. and 
an &line by 40-character LCD 
display with an angle adjust- 
ment. A high-speed recorder 
provides mass storage: each 
tape can accommodate more 
than 128K bytes of data. The 
15-11, built with CMOS tech- 
nology. operates on recharge- 
able NíCad batteries. One 
charge is good for eight hours 
of operation. Ап AC adapter/ 
battery charger is supplied. The 


unit weighs 4 pounds 6 ounces | 


and measures 11! by 87, by 
[9% inches. 

А thermal printer, a numeric 
keypad with 16 additional 
function keys, and a micro- 


floppy-disk drive are options. Д 


The base price is 5995. А 
version with a built-in 
modem will cost 

$1095. Contact Sord 
Computer of America 
Inc.. 645 Fifth Ave, New 
York. NY 10022. (212) 759-0140. 
Circle 706 on inquiry card. 


a series of commands or data 
input can be issued using 
normal sentence structure. 

Votan asserts that its tech- 
nology is the only commercially 
available speech recognition 
that operates over telephone 
lines. These abilities let you talk 
to your IBM PC from remote 
locations and have it respond 
to your commands verbally. The 
Voice Card's telephone-inter- 
facing capabilities include auto- 
answer, auto-dial, and Touch- 
Tone encoding and decoding. A 
supplied program gives you 
immediate access to these fea- 
tures. In addition. these abilities 
give you a voice-controlled 
telephone dialer and an auto- 
matic answering/voice mail 
system. 

The VPC 2000 Voice Card is 
contained on a single printed- 
circuit board that plugs into 
any of the IBM PC's long 
auxiliary system bus slots. A 
microphone, speaker, software, 
and documentation are included 
in its $2450 list price. Contact 
Votan, 4487 Technology Dr.. 
Fremont, CA 94538, (415) 
490-7600. 

Cirde 705 on inquiry card. 
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Thats right. partner. Now is 

the time to upgrade your PC 

with the Sundown" disk. 

Includes controller. Installs right 

inside your PC in less than 10 minutes. 

Backed by our full one-year warrranty. 

But that's only half the story ... 

The Sundown comes loaded with VenturCom 

Venix/86. This highly-acclaimed operating system 

is a licensed implementation of AT&T's UNIX and is 

the only MULTI-USER, MULTI-TASKING UNIX environment 
available on the IBM PC. Plus you can store and run your 
MS/DOS programs and files as well! 

We offer immediate delivery. And our price... 

now that will blow your boots off! Need we say more? 
Reach for your phone and dial: 


617-491-1264 
Unisource Software Corp., Department 4109 
71 Bent Street, Cambridge, MA 02141 


WHAT'S NEW 


$399 Modem Emulates 


Smartmodem Command Structure 


The Signalman Mark ХП modem 
emulates the Hayes Smart- 
modem's command structure. 
You can manually manipulate 
this answer/originate modem 
from your computer's keyboard 
or set it for automatic 
operation. 

For Bell 103 compatibility, 
Mark XII can send or receive 
calls at 300 bps. while its 
1200-bps data rate provides Bell 
212A compatibility. The Mark 
XII detects dial tone and busy 


Color Display for PCjr 


signals, automatically displaying 
the status. 

An on-board CMOS micropro- 
cessor, an RS-232C serial 
interface with built-in cable, and 
dual telephone jacks are 
provided. 

The Signalman Mark XII is 
$399. Further information is 
available from Anchor Auto- 
mation Inc.. 6913 Valjean Ave. 
Van Nuys, CA 91406, (213) 
997-6493. 

Circle 707 on inquiry card. 
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IBM recently introduced a color 
display monitor for its PCjr. In 
its 80-character mode. this di- 


rect-drive display is said to pro- 
vide better character definition 
than a color composite-video 
monitor. Features include a 


13-inch (diagonal) screen, 40- by 


25-character mode, 320 by 200 
lines, 16 colors, nonglare face. 
internal speaker. earphone con- 
nector. and front-panel controls. 
The display, which can tilt 10 
degrees, can be placed on top 
of the PCjr system unit. 

The IBM PCjr Color Display is 
$429. Contact IBM Corp.. Entry 
Systems Division, POB 2989, 
Delray Beach. FL 33444. 

Circle 708 on inquiry card. 


DisplayWrite Software 


For IBM's Personal Computers 


In a move intended to tie the 
IBM PC, PC XT. and PCjr more 
closely to the world of the 
company's larger computer 
systems, IBM has announced 
software for its personal com- 
puters that emulates many of 
the features employed by its 
minicomputer and mainframe 
computer word-processing 
systems and that can share files 
with those machines. 

Both DisplayWrite | and Dis- 
playWrite 2 have user interfaces 
that resemble those used by 
the DisplayWriter. 

DisplayWrite | is a general- 
purpose menu-driven word pro- 
cessor for the full range of IBM 
personal computers. it requires 
DOS 2.1 and 128K bytes of 
RAM. 

DisplayWrite 2 extends the 
features of DisplayWrite | by 
adding a spelling checker, 
automatic hyphenation and 
pagination. and merge func- 
tions. However, because it re- 
quires 192K bytes of RAM, it 
will not run on the PCjr. An op- 
tional legal dictionary is avail- 
able for DisplayWrite 2. 

Both programs can generate 
ASCII files; DisplayWrite 2 can 
produce output that is directly 


MicroPro Spelling Checker Features Phonetic Analysis 
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MicroPro International has 
unveiled a successor to Spell- 
Star, the spelling checker sold 
as a complement to the com- 
pany's WordStar word-process- 
ing package. The new program, 
named CorrectStar, is based on 
Houghton Mifflin's American 
Heritage Dictionary. Predictably, 
CorrectStar is fully interactive 
with WordStar—when it replaces 
a misspelled word in a Word- 
Star file with a correction of a 
different length, the paragraph 
containing the error is reformed 
automatically and soft hyphens 
are inserted into text where ap- 
propriate. Corrections can be 
made one by one or replaced 
globally. 

The program is a full-word 
checker; ie. it uses no algo- 
rithms for attaching prefixes 
and suffixes to a list of roots. 
and hence is relatively fool- 
proof. CorrectStar uses three 
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dictionaries: a 9000-word basic 
vocabulary that it reads into 
memory, a main dictionary of 
65.000 words kept on disk, and 
a user-generated 1500-word per- 
sonal dictionary. Personal dic- 


tionaries for specific subjects 
can be maintained and used for 
different documents, and аі! dic- 
tionaries can be edited as if , 
they were WordStar text files. 
The major advance in spelling 
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compatible with that of the 
DisplayWriter. 

PCWriter for the PC, PC XT. 
and Portable PC is designed to 
look like and replicate most of 
the functions of word process- 
ing on the IBM 5520 Adminis- 
trative System and the IBM 
System/23 Datamaster. 

IBM will also market software 
called DisplayComm BSC for 
personal computers equipped 
with the IBM Personal Com- 
puter Binary Synchronous Com- 
munications Adapter, a 
minimum of 256K bytes of 
RAM, and an appropriate 
modem. 

DisplayComm BSC provides 
emulation of IBM 2770/3780 
and 2780 terminals and can be 
used to transmit DisplayWrite 2 
files to the DisplayWriter as well 
as a selection of larger IBM 
systems. 

DisplayWrite 1 will sell for 
$95. DisplayWrite 2 for $299, 
DisplayWrite Legal Support (op- 
tional legal dictionary) for $165, 
PCWriter for $199. and Display- 
Comm BSC for 5375. Contact 
IBM Corp.. Information Systems 
Group, 900 King St.. Rye Brook. 
NY 10573. 
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checker design. however. is 
CorrectStar's ability to suggest 
corrections based on phonetic 
similarities. For every word it 
can't locate in one of its dic- 
tionaries, CorrectStar recom- 
mends an alternative, and the 
program's algorithms enable it 
to "sound out" improbable 
spellings and achieve a high 
rate of success in determining 
replacements. 

CorrectStar is available for the 
IBM PC, generic MS-DOS 
machines, the TI Professional, 
the DEC Rainbow, and the 
Tandy 2000. The memory re- 
quirement is 192K bytes of 
RAM. Suggested price is $195, 
and SpellStar owners will be 
able to purchase upgrades for 
$85. Contact MicroPro Interna- 
tional Согр., 33 San Pablo Ave. 
San Rafael, CA 94903, (415) 
499-[200. 

Circle 710 on inquiry card. 
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; Free and Easy 


E MODEL 
| sing a Business SS DXY800 oland DG's 
Plotter is difficult E DXY-800 
= and expensive, "m KeyChart 
right? Wrong! That's the way * package is available 
things used to be. Roland DG's for most popular personal 
new hardware/software computers. Just plug it in, and 
package not only makes within minutes you'll be 
plotting easy, it also makes creating the kind 
part of the deal free! E. of graphics you 
During the Le p thought 
months of — ا‎ might take 
April, May and te, days of pro- 
June with the : ш gramming. 
purchase of a ss All of this 
Roland DG М. SSH} comes to 
DXY-800 8-Pen X-Y ӘҢ. | CN b 4 you for the 
Plotter, you get the E oW adii 3 Р 3 ИГ. DXY-800's 
KeyChart Presentation SS ШР, is A normal low retail 
Graphics Software to run the price of $995.00. 
plotter—A bsolutely Free! A KeyChart, normally 
savings of $375.00. priced at $375.00 is 
At the heart of the package is included at no additional 
the Roland DG DXY-800 X-Y cost. For those who don't 


Plotter, (the lowest priced 8-pen need multi-pens, Roland DG 


plotter on the market). The also makes a single pen 
DXY-800 is an 8-pen intelligent plotter (the DX Y -101), also 
plotter offering an 11" x 17" plot eyChart bundled with KeyChart for 
bed, Centronics parallel and graphics only $750.00 
RS-232 serial interfaces, and software Why not let the Roland DG 
can also be used in either a is high-quality, === graphics 
horizontal or vertical (60 quick, and easy. "EWES SU system 


degree inclined) position, to AAA improve 
conserve your == hanks іо АЧЫ LL. the 
desk-top space. Roland DG, //| Ме = quality 
Use regular paper KeyChart оа of your 
or even acetate can son іо E d business 
to ee [гин you for пее. -— 
E н wW take the But 
OTT, ; жыш you d 
ы add out of your ЭК eS Ew better 
KeyChart, prob- UTR hurry, this kind of free and 
[ presentation? ч چ‎ ct 
ably the quickest, easy dealing isn’t going to last 
and easiest software | | forever, just until June 30th. 
program for generating em а= ==> For а dealer near you contact: 
ана - “as SE = Roland DG, 7200 Dominion 


Circle, Los Angeles, CA 


have to be a programmer to use 90040, (213) 685-5141. 
KeyChart. It is completely 

menu-driven and can provide 

automatic default values for 

every characteristic. Load in KeyChart is a 

your data from the keyboard, or Sori ОГ ca i ل‎ 
from almost any electronic cite 
spreadsheet, including Lotus Lotus Development Corp. 
1-2-3. 


Roland 0G 
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WHAT'S NEW 


Create Graphics with Tablet, Software 
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Suncom's Animation Station 
touch-sensitive graphics tablet 
and DataSoft's UltraGraphics 
software let you create graphics 
for presentations, animate 
screen displays, reposition 
words and symbols. store 
images, and draw pictures for 
the fun of it. With a touch of a 
finger or stylus, you can stretch, 
reshape. copy. and erase 
images. 

The Animation Station has 


side-mounted dual left- or 
right-hand function buttons. 
and its surface area com- 
plements a home television's 
proportions. Printouts can be 
generated. 

A line of software for educa- 
tion, entertainment, interior 
design. and word processing is 
in development. 

Animation Station with Ultra- 
Graphics software is available 
for the Apple lle. the Com- 


Multipurpose Software from Ashton Tate 


Framework is a fully integrated 
software package that combines 
word processing. database 
management, financial model- 
ing. business graphics, and 
outline processing in a flexible 
windowing environment. Users 
can create multiple windows, or 
"frames; each of which con- 
tains up to 32.000 characters of 
data organized into one of four 
formats: text, spreadsheet. 
database report, or graphics. 
Data can be copied or moved 
from one frame to another, or 
linked between frames; as an 
example, its possible to build a 
series of spreadsheets (in 
manageable units for output) 
that share common data and 
that recalculate themselves 
automatically when linked cells 
are modified, Though an in- 
dividual frame can be treated 
as a complete file, the program 
is designed to allow frames of 
differing formats to be chained 
together into larger documents. 
The heart of the program (and 
what gives Framework its great 
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flexibility) is the underlying 
structure provided by the way it 
organizes frames into hier- 
archies. Single frames may be 
created as independent units of 
equal status, or they may be 
opened "within" or "above" 
other frames. The program con- 
structs an outline of frame titles 
as you work. and the resulting 
outline can be rearranged or 
modified as if it were a text file. 
By changing a frame's position 
within the outline, you change 
its location in the hierarchy. At 
any time, you can move from a 
screenful of frames to a view of 
the overall structure (the 
outline) with a couple of 
keystrokes. By moving the cur- 
sor to a new point within the 
outline and reversing the pro- 
cess, you can shift rapidly to 
working in a frame that's far 
removed from your starting 
point. It's also possible to 
organize your work flow by first 
writing an outline and then 
creating the related frames one 
at a time, in any order you 


modore 64, the IBM PCjr. and 
Atari computers. The Apple Ile 
version is $104.95. For the PCjr, 
its priced at $124.95. The Atari 
and Commodore packages are 
579.95. A Coleco Adam pack- 
age will be offered. For more 
information, contact Suncom 
Inc., Suite E, 650 Anthony Trail. 
Northbrook, IL 60062, (800) 
323-834]; in Illinois, (312) 
291-0780. 

Circle 711 on inquiry card. 


decide to arrange them. 

The user interface of Frame- 
work is smooth and well- 
designed. At no time are you 
more than two keystrokes away 
from an assortment of drop- 
down menus, and on-line help 
can be had with the push of a 
single function key. The bottom 
few lines of the screen report 
status [position within a frame 
or hierarchy, etc.) and show the 
nature of the current operation, 
eg., cell formulas in a spread- 
sheet. All elements of the pro- 
gram are as powerful as many 
competing single-function prod- 
ucts: the word processor sup- 
ports complex formatting and 
handles sophisticated search- 
and-replace operations; the 
spreadsheet accepts intricate 
formulas and macro functions, 
either built-in or user-defined: 
the database manager is a 
table-oriented relational system 
that can also be used to 
generate views of existing 
dBASE {I files; graphics can be 


derived from either spreadsheet 


or database information. 


Finally, Framework includes its 


own extensive programming 
language: complicated 
manipulations can be 
developed and reused by any 
user or programmer. 
Framework runs on the IBM 
PC and compatibles and re- 
quires only a two-floppy 
(double-sided) system with a 
minimum of 256K bytes of 
RAM. The program will be 
available in early July, at an 
announced price of $695. For 
further information, contact 
AshtonTate, 10150 West 
Jefferson Bivd., Culver City, CA 
90230, (213) 204-5570. 
Circle 712 on inquiry card. 


Adult Power for PCjr 


The “jr extender” from Falcon 
Technology gives the IBM PCjr 
the capability of running “real” 
IBM PC software—all in a com- 
pact add-on box styled to 
match the PCjr's exterior. The 
"jr extender" contains a second 
double-sided, double-density 
360K-byte disk drive: sockets for 
memory expansion up to an 
additional 256K bytes of ran- 
dom access memory; a power 
supply; two switched outlets for 
the PCjr and a display monitor. 
A single switch turns on or off 
the PCjr. monitor, and "jr 
extender: 

The unit plugs into the PCjr's 
expansion port and attaches 
to the right side of the PCjr 
with four thumbwheel screws. 
The extender comes with a ver- 
sion of DOS 2.1 enhanced to 
accommodate the modifica- 
tions. 

As an option, you can 
purchase a lithium-powered 
clock and mouse port combina- 
tion; you can attach either 
the two-button Microsoft mouse 
or a licensed version of the 
same product from Falcon. The 
clock board has an automatic 
timer function that allows you 
to preset the system to per- 
form a task at a specific 
time. 

The "jr extender" will retail 
for $995. No fixed prices were 
available for the options at 
press time, but a company 
spokesperson estimated that 
the clock/mouse port would 
sell for around $100. and the 
mouse for approximately 5175. 
Contact Falcon Technology Inc., 
Suite T-101, 6644 South 196th 
St., Kent. WA 98032, (800) 722- 
2510; in Washington, (206) 
251-8282. 

Circle 713 on inquiry card. 
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WORD JUGGLER 
ANE | 8 


XICHECK Ms 


FOR 


A 
l- a 
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Now you can have the power of Quark's Word Juggler word e i 4 ү, 
processor. Апа the convenience of the Lexicheck spelling checker, "d 
with its 50,000 word dictionary and special Word Guess Plus ™ E X ә 
feature. All in one package. For virtually half the price. \ £g 
The new suggested retail for Word Juggler Пе is only $189. P Ii 
Word Juggler for the Apple Ш and HI Plus is only 5229*. [ е 2 Р, 
Ask for a demonstration today. For the name of the Quark È . тр P 
dealer nearest you, call 1 (800) 543-7711. And be sure you look into РА 
Quark's other popular office automation tools for the Apple Пе, & ^ a 
Apple IH and Apple IH Plus. Especially the Catalyst " program | 
selector. Р "d d 


ғ 


*Previous list prices: Word Juggler Пе, $239; Lexicheck Пе, $129; Word Juggler 
for the Apple III, $295; Lexicheck for the Apple IH, $149. All prices suggested 
U.S. retail. 


Quark, Word Juggler, Lexicheck, Word Guess Plus and Catalyst are 
trademarks of Quark Incorporated. Apple is a registered trademark 
of Apple Computer, Inc. 


Quark 


Office Automation Tools 
2525 West Evans, Suite 220 
Denver CO 80219 


Circle 278 on inquiry card. 


Apples new baby has 


[ts called Macintosh: And it 
has our brains and a lot of our 
personality 

Were called Microsoft: And 
| our part of Macintosh is five new 
programs that are bright, intuitive, 
outgoing, understanding and born 
„клк лл лл, (О perform. 

И br Maca Our pride, your JOY: 

Taking advantage of Macintoshs mouse and rich 
graphics, weve designed 
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software that works like 
you, even thinks like you. {== 

All our programs share шь : — 
the Same plain Enelish Microsoft Multiplan Microsoft Chart 


commands. So what once took days to learn, now 
takes hours or minutes to learn with Macintosh. 


Meet the family. | 
Our financial whiz is MULTIPLAN; an electronic 
spreadsheet that actually remembers how you work. 
Even offers suggestions on spreadsheet set-up. 
When it comes to writing, nothing travels faster 


Microsoft and Multiplan are registered trademarks of Microsoft Corporation. Apple is a registered trademark and Macintosh is a trademark licensed ro Apple Computer, Inc. 


our best features. 


than our WORD. Using the mouse, it lets you select 
commands faster than you can say cheese. 

Our most artistic child is CHART. It gives you 
40 presentation-quality chart and graphic styles to 
choose from. 

FILE is our most manageable child, an advanced 
personal record management program. MICROSOFT 

And BASIC, the language spoken by nine out of 
ten microcomputers worldwide, is the granddaddy of 
them all. Now enhanced to take advantage of the 
—— = sx Macintosh mouse, 
| == | windows and graphics 
=e] Well be adding more 
= Ee] EJ to the family soon. So 

Microsoft Word Microsoft File — call 800-426-9400 (in 

Washington State call 206-828-8088) for the name of 


your nearest Microsoft dealer. 


ASK BYTE 


RS-232C FOR THE APPLE ПЕ 


Dear Steve, 

1 would like to build an RS-232C card for my 
Apple lie to use with your modem described 
in the March 1983 BYTE (“Build the ECM-103, 
an Originate‘Answer Modem.” page 26). Just 
what would be involved? Could you recom- 
mend a good reference? Thanks. 

TONY SIMON 
St. Paul, MN 


An article in a back issue of the Amateur 
Computer Group of New Jersey (POB 319, South 
Bound Brook, NJ 08880) newsletter should 
answer your need for an RS-232C serial inter- 
face for your Apple Не computer. ‘An Apple 
П Serial Interface" by Jeff Galinat, while writ- 
ten for an Apple Il, will work equally well on 
your Не. The circuit need not be copied exact- 
ly, and sufficient information is provided if you 
wish to customize it. The MCI4411 bit-rate 
generator chip, which is rather expensive, can 
be replaced with one of the less expensive ver- 
sions on the market.—Steve 


STALKING THE MCL1303 


Dear Steve, 

1 recently decided to build your breakout box 
("Build an RS-232C Breakout Box,” April 1983 
BYTE, page 28), but I'm having trouble locating 
a source for the MCL1303 diodes. Can you 
help? Thank you. 

GARY GLASSCOCK 
Renton, WA 


The MCL1303 diode is a field-effect current- 
limiting diode manufactured by Motorola. It is 
designed for applications requiring a current 
reference or a constant current over a specified 
voltage range. It can be obtained from any 
Motorola distributor—Steve 


MORE ON LINE FILTERS 
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Dear Steve, 

In your December 1983 Circuit Cellar project 
("Keep Power-Line Pollution Out of Your Com- 
puter.” page 36), you show how to modify a 
four-outlet power strip for better protection. 
How can | modify a six-outlet power strip? 

MILES RINEHART 
Hoffman Estates, IL 


Because all four outlets are in parallel. it does 
not matter where the MOVs (metal-oxide 
varistors) are placed. While figure 1 on page 
43 shows the MOVs ahead of the sockets. each 
is protecting an entire side of the line and can 
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be installed in any convenient manner. For a 
six-outlet power strip, any three positions will 
be adequate. The important thing is to connect 
an MOV to each side of the line and across the 
line—Steve 


LCD SOURCES 


Dear Steve, 

I'd like to build or buy an LCD (liquid-crystal 
display) that shows a ló-character message 
whose content depends on the presence/ab- 
sence of voltage on 10 input lines. Can you pro- 
vide some information? Thank you. 

KEVIN DWAN 
Nevada City, CA 


My article on page 54 in the February 1983 
BYTE, “Build a Handheld LCD Terminal,” fea- 
tured а 16-сһагасіег LCD that should suit your 
applications. Two sources for such a display are 
AND Inc., 770 Airport Blvd., Burlingame, CA 
94010, (415) 347-9916 (for its Model 1811) and 
Epson America Inc. LCD Division, 23155 
Kashiwa Court, Torrance, CA 90505, (213) 534- 
0360 (for its Model MA-B955B). 

interfacing and scrolling can be simplified by 
using the CY300 LCD controller chip from 
Cybernetic Micro Systems, POB 3000. San 
Gregorio, CA 94074, (415) 726-3000.—Steve 


HOME-SECURITY RESOURCES 
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Dear Steve, 

My home recently fell prey to burglars, and 
my fairly expensive computer is gone. I'd like 
to use my old computer to guard my house 
while I'm away. Can you recommend any good 
publications to help me computerize a home- 
alarm system? Any help would be appreciated. 

MARC WEIGEL 
Delta, British Columbia, Canada 


Home security is a high-technology field. The 
abundance of low-cost microprocessors has 
produced a plethora of devices to protect any 
given area. Reasonably priced sensors are 
available to detect motion. heat. smoke. noise. 
and vibration, as well as the simple opening or 
closing of a door or window. Before a com- 
puterized alarm system can be designed or in- 
stalled, you must first decide on the level of pro- 
tection that you need and the price that pro- 
tection costs. 1 wrote a series of articles in the 
January-March 1979 issues of BYTE that de- 
scribes a security system built and installed in 
my home. in it, i discuss the philosophy of pro- 
tection, typical sensors and where to mount 
them, circuit diagrams, flowcharts, and a com- 
puter program to control the system. This series 


of articles has been reprinted in Ciarcia's Cir- 
cuit Cellar, Volume IL. 

An excellent source for security devices is 
Mountain West. Its catalog features a complete 
line of burglar-alarm controls, switches, sensors, 
wiring aids, and advice. Write for a copy to 
Mountain West, 4215 North 16th St, РОВ 10780, 
Phoenix, AZ 85064.—Steve 


TWO QUESTIONS 


Dear Steve, 

1 have a Zenith 2-90 with two disk drives and 
three serial ports. My printer is on the blink, 
and | have gone to a backup system (a Royal 
typewriter). Most of the printers here are the 
Centronics parallel] type, and my Zenith has only 
serial ports. 1 was wondering if | could construct 
а serialto-parallel converter like the one in your 
September 1981 article on the Votrax phoneme 
synthesizer. Will that logic drive a printer as 
well? Would it be easier to make a whole new 
port? | am worried about having to change the 
BIOS. Commercial converters run around $100. 
Would I be saving any money? 

1 have noticed that some equipment will run 
on either 110-240, 50- ог 60-Hz current. That 
was the reason | bought the Z-90—it has a switch 
for that. What happens to other power supplies 
if they are not rated at other frequencies? Volt- 
age differences are usually amenable to trans- 
formers, but what happens to my disk drive 
when I run it at 110 V, 50 Hz? The drive itself 
takes only DC, so the only problem should be 
the power supply. I've been told that it can be 
damaged. 

І once had an old Hammarlund Super Pro 
receiver with a monstrous power supply that 
would go to 25 Hz. Was its size related to those 
capabilities? Thank you. 

JONATHAN YUEN 
Taiwan, Republic of China 


The circuit shown on page 48 of the 
September 1981 BYTE can be used to convert 
the serial output from your computer to a 
parallel input for a Centronics-type printer. The 
conversion is accomplished completely with 
hardware; no software is required. 

In a transformertype power supply. the fre- 
quency rating is a function of the amount of 
iron in the transformer core. Transformers rated 
at 60 Hz will run hot at 50 Hz—and could 
possibly burn up. If the unit is rated at 50 Hz, 
it will operate safely at 60 Hz. That 25-Hz power 
supply of yours was monstrous due to the size 
of the iron core of its power transformer. Units 
rated for 110—220 V have a dval primary wind- 

(text continued on page 62) 


WAIT REDUCTION MADE EASY. 


Y» know how hard it is to 
wait for the printer to finish 
before using the computer 
again. It's wasteful! Counter 
productive! 

The solution: simply install 
Microbuffer" printer buffer into 
the system, in seconds. And you 
can print and process 
simultaneously. 

With one swift command, all 
printing data is dumped to the 
Microbuffer—it handles the 
printer and frees the computer 
for other functions. 

Presto! Instant wait reduction. 


Microbutfer И and N+ for the 
Apple Bl, H+, and Це computers. 


Microbuffer II comes in either 
a serial or a parallel version 
with 16K or 32K of RAM. 
Microbuffer II+, available with 
16K, 32K or 64K, has both 
serial and parallel capabilities, so 
you can control two different 
printers at once. The Microbuf- 
fer П+ has on board high 
resolution graphics routines for 
37 popular printers, and all 
include expanded graphics 
capabilities and text formatting 
in addition to the inherent 
benefit of letting you use your 
computer while your printer is 
working. 


Cirde 260 on inquiry card. 


Microbutfer Inline for virtually - 


any computer/printer 
combination. 


These are stand-alone units that 
install In-line between virtually 
any computer and printer. 

Besides printer buffering, the 
In-line serial interface (MBIS) 
can be used to effictently 
transmit data from the computer 
to almost any device using a 
serial RS-232C interface. The 
parallel Microbuffer In-line 
(MBIP} is built exclusively for 
parallel interfacing, and works 
exceptionally well in virtually 
any paralle] computer and any 
parallel printer. 

Each of the stand-alone 
models have controls for making 
multiple copies (up to 255). 
With the pause control, printing 
may be halted at any point and 
continued later—it will pick up 
right where it left off. Even 
while you are printing copies of 
a document, additional files can 
be sent to the buffer and they 
will be processed in turn. Both 
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come with either 32K or 64K of 
RAM, and are easily upgradable 
up to 256K for processing 
greater amounts of data. 


Microbuffer/E for Epson printers. 


Fully compatible with Epson 
MX, FX, RX, and IBM-PC 
series printers, these easy-to- 
install boards simply plug inside 
the printer. 

For parallel interfaces, the 
Microbuffer models MBP-16K 
and MBP-64K are available. 

For serial interfacing, 
Microbuffer models MBS-8K and 
MBS-32/64K are available. The 
MBS-8K supports both hardware 
and software (X-ON/X-OFF) 
handshaking; the MBS-32/64K 
supports three handshaking con- 
figurations (hardware, software 
X-ON/X-OFF and ЕТХ/АСК). 


SO WHAT ARE YOU WAITING FOR? 
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{text continued from page 60) 
ing in the transformer with a selector switch for 
the proper voltage. 

The voltage ratio is not substantially affected 
by small changes in frequency. Running a 50-Hz 
supply on 60 Hz will yield the same output 
voltages, so equipment operation is not af- 
fected. Your computer and disk drives run off 
of the rectified voltage from the transformer 
secondary and will not notice any change— 
Steve 


MORE ON THE CARRIER- 
CURRENT MODEM 


АКАК А АКАК УЛ АКД А Л ЛА К ТК КУК ЛЛК, 


Dear Steve, 

In regard to your article "Build a Power-Line 
Carrier-Current Modem" in the August 1983 
BYTE (page 36), 1 have some questions. What 
is the minimum separation required for mark 
and space frequencies? Do you have any kits 
or circuit boards available? Thanks for your 
help. 

BRENT LOWENSOHN 
Woodland Hills, CA 


EXAR Application Note AN-01 gives several 
guidelines for designing with its XR-2206 
modulator and XR-2211 demodulator. One of 
these relates to minimum bandwidth: "For any 
given pair of mark and space frequencies, there 
is a limit to the baud rate that can be achieved. 
When maximum spacing between the mark and 
space frequencies is used (where the ratio is 
close to 2:1) the relationship mark-space fre- 
quency difference (Hz) > 83 percent (maximum 
data rate in baud). For narrower spacing. the 
minimum ratio should be about 67 percent." 

Thus, the minimum spacing for 300 baud 
would be 0.67 x 300 = 200 Hz, and this is the 
separation used in the 103-type modem format. 
Because, in the carrier-current modem, ade- 
quate bandwidth was available and a higher 
center frequency was used, the 5-kHz separa- 
tion was a convenient choice 

The power-line carrier-current modem is not 
available as a kit, and no circuit boards have 
been configured.—Steve 


More on Scoping Your Data 
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Dear Steve, 

[ just read the December 1983 "Ask BYTE 
and on page 560 you seem to give some bad 
advice to Mr. Chuck Gollnick of Pullman, Wash- 
ington, regarding the use of an oscilloscope to 
determine the data rate, parity: and stop-bit 
characteristics of data coming from an RS-232C 
port. 

Specifically, you recommend the use of a 
character with lots of consecutive 15 to deter- 
mine the data rate. This would work great if RZ 
signaling was used. But RS-232C uses NRZ-L sig- 
naling: what is thus needed is a character with 
alternating 1s and 05 to make it possible to see 
distinct opposite-polarity pulses. For example. 
the character 01010101 = U would be useful. 

І have successfully determined the stop-bit 
characteristics of Baudot signals from a radio- 
teletype interface using an oscilloscope by 


watching the display for extra-ength bits. if you 
see a bit 1.5 times longer than the shortest one 
seen, you know it is [.5 stop bits. By slowing 
the sweep so that one or two characters are 
seen on the display. you may also be able to 
come up with the stop-bit characteristics. 
ROBERT FRENCH 
District Heights, MD 


You are correct. The transmission of alter- 
nating Is and Os will simplify the measurement 
of data rate using an oscilloscope. A series of 
Us isa good choice. Your method of determin- 
ing stop-bit characteristics is sound and should 
work on an ASCII signal (? data bits) as well as 
the Baudot (5 data bits). Thank you for your cor- 
rection and clarification —Steve 


CLEANING Disk DRIVES 
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Dear Steve, 

[ recently noticed the large number of ads for 
disk-drive cleaners. This sparked two questions 
I'd like to have answered. How much attention 
do disk drives require and what type of cleaner 
is best for them? Thank you for your help. 

BRIAN GRAGG 
Claremont, CA 


The iron-oxide coatings used on most disks 
are somewhat abrasive. The in-out motion of 
the read/write head of the disk drive against this 
rotating medium produces a self-cleaning ac- 
tion and minimizes the buildup of oxide and 
dirt. Unless a poor-quality medium is used. 
head cleaning is not required often and can be 
accomplished with a cotton swab and some 
isopropyl alcohol, as well as the many head- 
cleaning disks available. Some head-cleaning 
disks are quite abrasive and should be used on 
an as-needed basis rather than at regular in- 
tervals—Steve 


E-Z COLOR IN KUWAIT 
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Dear Steve, 

| plan to buy the E-Z Color Graphics Interface 
for my TRS-80 Model J. | am not certain, how- 
ever, whether it can be used with a TV set here 
in Kuwait because the TV system here is based 
on the PAL color system and not the NTSC, as 
in the United States. Can the composite-video 
output from the TMS9918A chip be fed to a 
UHF modulator and the modulated RF to a 
256-ine PAL color TV set? 

If the TMS99184 is not suitable to drive a PAL 
system, is there a similar chip that could be 
substituted in your E-Z Color Graphics Interface 
project in the August 1982 BYTE, "High-Reso- 
lution Sprite-Oriented Graphics" page 57? 

Thank you for your time and assistance. 

M. |. SALEEM 
Safat, Kuwait 


The Texas Instruments TMS9918A Video Dis- 
play Processor used in the E-Z Color Graphics 
Interface is designed for a compositewideo out 
put to the NTSC format and is not compatible 
with a PAL TV system. A similar chip, the 

{text continued on page 64) 


THE PERSONAL PRINTER BUILT 
LIKE A SHERMAN TANK 


PERFORMS LIKE A CONCERT GRAND. 


Why We Get Encores. Okidata 
takes center stage with a cast of print- 
ers that can't be outperformed. All 
eight dot matrix printers offer you 
more features for your money than 
you can find anywhere else. Pick your 
tempo: data processing at speeds 
from 80 to an exceptional 350 cps; to 
stress a point, enhanced and empha- 
sized printing at up to 100 cps; out- 
standing letter quality printing at 
speeds three times faster than most 
daisywheels — up to 85 cps. Add a full 
range of graphics capabilities, down- 
line loadable character sets for 
creating personalized typefaces and 
symbols, and your print repertoire is 
virtually unlimited. 

We Play On and On. Our virtuosos 
feature rugged steel frames, laser- 


Circle 243 on Inquiry card. 


welded parts, and our long-life, non- 
ballistic print head warranted for up 
to one full year. With this tank-tough- 
ness you'd expect Okidata to have the 
lowest warranty claim rate in the in- 
dustry. And we do: less than 4%. 

in Tune with All Major Computers. 
We've designed each of these finely 
tuned instruments to be harmonious 
with all the major names in personal 
computers. And to give you more 
than you'd get from the major com- 
puter name printers. After all, we 
specialize in printers. The computer 
folks specialize in computers. (That's 
why MOST buy their printers from 
somebody else). 

Larger Selection. Smaller Prices. 
Because we make more printers than 
anybody else, we can give you just the 


right one to fit your specific needs. Not 
to mention your budget. Suggested 
retail prices range from $299 to 
$2995. Call 1-800-OKIDATA (in NJ, 
609-235-2600) for the dealer nearest 
you. Both you and your computer will 
enjoy the performance. Or write 
OKIDATA, Mt. Laurel, М) 08054. 
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(text continued from page 62) 
TMS99294, is pin compatible except for four 
pins and outputs luminance and color- 
difference signals that can be combined 
through a video encoder (such as the National 
Semiconductor LM1889) to produce a 625-line 
PAL composite-video signal. This signal can be 
fed through a modulator to your color TV or 
additional circuitry added to use the modulator 
feature of the 1М1889. 

The video-encoder circuit requires modifica- 


tion of the E-Z Color Card and the addition of 
extra components. —Steve 


HARDWARE TRAINING PROGRAM 


Dear Steve, 

| would appreciate your comments on the 
value of hardware training programs. Over the 
last few years І have done some work with soft- 
ware, but | would now like to investigate hard- 


The Data Defenders 


fhe Ring King™ Data 
Defenders. A rugged defense 
against grit, sharp objects, 
bending and all other enemies 
of magnetic media. 

New Tray. The Ring King 
070 Tray has an attached, 
hinged lid that locks. Built-in 
handles for easy moving. Inside 
are seven rigid dividers and 
room for 70 mini diskettes. 

Filp File. Closed, it's a vinyl 
binder that protects 20 mini 
diskettes. Open, the cover flips 
up and out of the way to pre- 
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sent diskettes for fingertip 
selection. 

These Data Defenders can 
organize and protect your data. 
Visit your Ring King dealer or 


write for our Diskette and Data 


Filing Systems Catalog. Ring 
King Visibles, Inc., 2210 Second 
Ave., Muscatine, lowa 52761 
(800) 553-9647, 

in lowa (319) 263-8144. 


LEADERS IN 
COMPUTER SUPPORT 


Circle 284 on inquiry card. 


ware design. Any information you have would 
be appreciated. 

MICHAEL R. FORRY 

Newport Beach, CA 


The Heathkit hardware training courses are 
an excellent means of learning electronic hard- 
ware operation and design. Heath's documen- 
tation is famous for being clear and thorough. 
and the hardware breadboard trainers give you 
the "lab" work so necessary to support the 
theory. You can proceed at your own pace and 
tailor your studies to your particular interests. 

In addition to the Heathkit courses, other 
schools offer at-home training in electronics. 
Two of them are NRI Schools, McGraw-Hill Con- 
tinuing Education Center, 3939 Wisconsin Ave. 
Washington, DC 20016 and National Technical 
Schools, 4000 South Figueroa St.. Los Angeles. 
CA 90037. Write them for further information. — 
Steve 


BASIC VIDEO 
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Dear Steve, 

I'd like to ask a couple of questions on every- 
body's favorite topic—video monitors. What do 
references to column widths mean in ads for 
monitors? Some just list monitors, but others 
advertise 40-, 60-, or 80-column monitors, as 
if they're talking about printers. I'm thinking of 
adding a monitor driver to my Radio Shack 
Color Computer, connecting it to a mono 
chrome monitor, and using it with the Telewriter 
word-processing program. Because Telewriter's 
highest resolution provides an 85-character line, 
do | need an 85-column monitor (Гуе never 
seen one advertised), or do | need to worry 
about such things at all, considering that the 
program uses the high-resolution-graphics 
mode to draw the letters on the screen? 

l've seen three green-screen monitors in the 
$100 price range. Can you comment on and/or 
recommend any of these, or are all $100 
monitors pretty much equal? 

With monitors available in the $100 price 
range, is it worthwhile considering converting 
a TV into a monitor by bypassing the tuner and 
other circuits. or is that more trouble than it's 
worth? 

DUFF KENNEDY 
Santa Barbara, CA 


With all the letters pertaining to video moni- 
tors that I've recently received, it must be 
everybody's favorite subject. 

Column width is a simplified means of relating 
the video bandwidth of monitors. Many com- 
puters are designed to be used with a TV set 
and display only about 40 characters per line. 
This occurs because a TV set's bandwidth is 
restricted (TV channels are only 6 MHz арап, 
and the video bandwidth is about 3.5 MHz] and 
cannot clearly display more than this number. 
Monitors advertising 40-column width are com- 
parable to a TV set. 

Word processing requires an 80-column line 
to completely fill a standard sheet of 8%- by 
ll-inch paper, and monitors that can display this 

(text continued on page 66) 
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In the Hard Disk Jungle... 
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A Path... 


m ی‎ um mtm = Р К Р , 
ee ee. 22 | 
кынын. ш С رورم‎ нн» 
IP 


In today's hard disk jungle, Tallgrass clears 


Follow the Tallgrass path to your local computer 
a path by offering high performance, integrated 


dealer and watch your personal computer transform 


mass storage solutions for the IBM* PC/XT, the 
T.I. Professional and related computers. 


TALLGRASS INNOVATIVE FEATURES 


MASS STORAGE SYSTEMS with formatted 
HardFile™ capacities of 6, 12, 20, 35 and 70 Mb, 
all with built-in tape backup. 

CONVENIENT INTEGRAL TAPE BACKUP 
SYSTEM allows rapid tape "image" streaming, 
or incremental file-by-file backup and restore on 
ANSI standard inexpensive data cartridges, 
instead of the usual floppies, video cassettes, or 
low-capacity removable Winchester devices. 


NETWORK READY and fully compatible with 
networks such as PCnet* and EtherShare™ 


HIGH RELIABILITY with dual directory and 
read-after-write verify options. А dedicated 
landing zone, where the read/write heads reside 
when the disk is idle, provides data protection 
during powerdowns and transportation. 


into a powerful data processing system. 


Available from COMPUTERLAND?* Entre? 
Computer Centers, MicroAge® Computer Stores 
and other participating computer dealers. 


New! 
IBM-XT Cartridge 
Tape Backup  - 
World Headquarters: Tallgrass Technologies Corp. / 11100 W. Band St. 
Overland Park, KS 66214 79137492002, Telex: 215406 TBYT UR 


Canadian Headquarters: Tallyrass Technologies (Canada), 1775 Meyerside Drive 
Mississauga, Ontario, Canada 14У JH2/ A6 673-3244 


European Distributor: CPS Computer Group. LTD 
Birmingham, England B276BH (021) 7073866 


Australian Headquarters: Tallprass Technolgies (Australia): Five Dock Plaza, 
Suite 12/50 Great North Road! Five Dock “Sydney, N.S.W. 2036. (02) 712-2010 


Tallgrass 
Technologies 


Corporation 


IBM” is а registered trademark of International Business Machines Corp PCnet* n à trademark of Orchid Technology EtherShare"Y зл 3 registered trademark w X om Corp 


LOOK NO FURTHER! 
we'll get you low 
prices and fast 

Service, or else! 


ALPHA OMEGA 


COMPUTER PRODULTS 


COMPUTERS 


TAVA PC IBM Compatible, 128K, 3-320K Drives, 
Parallel Port, Monitor . .........., :$1989 
SANYO MBC 555 wisoftware..<.,,.-.1049 
ROMAR 64K Apple compatible ; . . , ..SAVE 
IBM PC 64K, 2-320K Drives, Color Graphics 
Board, DOS 2.1, Amdek 300G 
DISKETTES 


d be Dn ы. x€*"r rr 
MAXELL MD2 р500 ,................ 


PRINTERS 


C. ITOH 8510 P. 120 cps...... тз SAVE 
EPSON FX80 160 cps ........... ‚ 4.9495 
EPSON FX100 160 cps ..............695 
OKIDATA Microline 92 160 cps ........ 445 
OKIDATA Microline 93 160 cps...... ..719 
BMC BX-80 Printer ......... we... sais hed 
GEMINI 10X 120 cps ................ 279 
GEMINI 15X 120 cps ................425 
NEC 3550 35 cps L/(Q........... ae SAVE 
самса Nu T4 A" e 
PRINTER Pal .......... ee 


MODEMS 


HAYES Smarimodem 1200 ..........$489 


HAYES Smartmodem 1200B .......... 425 
HAYES Micromodam lle......... s... 249 
ANCHOR A. Mark | 300 Baud........ , 81 
ANCHOR A. Mark ХІІ 300/1200....... ‚269 


MONITORS 


TAXAN 12" Amber. ,$115 
GORILLA 12" Green . a BG PEERS 4. .85 
AMDEK 310A for IBM PC ............ 169 
AMDEK 300G 12" Green........... ,.135 
AMDEK 300A 12^ Amber...... TEENS EL 
AMDEK Color | 13" ................. 305 
PRINCETON HX-12 RGB . dee »* 1 ,..495 
BMG ЕСО... а. 219 


APPLE PERIPHERALS & SOFTWARE 


VIDEX Videoterm 80C w/softswitch .....9209 


VIDEX Ultraterm .......4.. se 279 
MICROSOFT 16K RAMcard............69 
MICROSOFT 280 Softeard,.........-. 245 
MICROSOFT Premium Pack .......... 479 


MICROSOFT Premium Softcard IE ....345 
KRAFT & TG Joystick ...............- 45 


HAYES Mach Il Joystick............ (208 
PROMETHIUS 7 Height Drives , 
WIZARD IPI Parallel interface ..........75 


PROMETHIUS Versacard ............. 149 
EPS Кауһоапй..............---.. ...289 
KENSINGTON Systemsaver . ... ....- ....68 
COOL & TIME (fan, surge, clock) ....... 75 
KOALA Pad ............ n. ee 

PFS Filing System .................. .81 
PFS Нероп,...,.......-... TTE eget 81 
DBase ll ......... ТУРУГА" 389 
Wordstar T.. as.. arenes 16047 4 * a 5d D 
Home Accountant ............... . . SAVE 
MAN O еер OLD 
DB Master Version:4 ............... .249 
DB Utility 1 ог2.......-..... e. Ub 
Magic Window 11, ,.........., aes soo 109 
Zip... ot T CHOSES S TA N S 
Choplifter...... م‎ y uit Pt PET 
Zonen ........... wo cx EET RR S 
Wizardry. ......... LE = бе б футб с, ‚.39 
Sublogic Pinball. > ЗА У S ay 87 


IBM PERIPHERALS & SOFTWARE 
TANDON TM100-2 360K ..........-. $219 


TEAC 1 Height 360K ............,..195 
MICROSOFT Mouse ................ 139 
QUADRAM Quadboard wi64K......... 269 
QUADRAM Quadlink.......,.......SAVE 
QUADRAM Quadcolor l.,............ 209 
64K RAM Kit 200 ns ........... Dobos FOO 
AST 6-pack plus ...., ........... ..SAVE 


STB w/64K clock, par, serial, game ....295 
HAYES Mach Il Joystick . . Soest 7:185 
MAYNARD int. 10МВ Hard Disk .......999 


Property Management ...............335 
Home Accountant + ............--. SAVE 
Multimate....... «кое aja vo 7829 
PFS Filing System ......,.....-...,: : . 89 
PFS Report ......- rr 7.81 
Entus 1 NTT oo . SS 325 
DBase 1! iiec o i ОН 
Friday . NE V pb GS XD. 
Wordstar . „+, ә дй. LL vr EYE 259 
Wordstar Propack wMallmg, Spellstar . . 359 
Multiplan .......:.... IU «vrs w= 165 
Flight Simulator, ........ M eue 1.9, 09 
те CCE cece eey o lan num matu ts RR 
Zork ЇЛЇЛЇЇ.......... „Шыу m ri. 


Hundreds of available items. Call for complete pricing information. 


We do not charge for VISA or MASTERCARD 


$i) 945-4422 


18612 Ventura Blvd., Tarzana, CA 91356 


All products are in factory sealed packages. We guarantee all items for 30 days. Within this period, defective merchandise returns must 
be accompanied by АМА number. Ай othar returns will be subject to в 10% restocking fes. For prepaid orders there will be a 3% 
shipping charge; 5% for UPS &lue Label; $5.00 minimum; ай orders outside U.S. at 15% shipping. There will be an additional $4,00 
surcharge an C.O.D. orders. Cash or Cashiers Check is required on C.O.D. orders. Calif. residents add 6.5% sales tax. Prices subject to 


changa without notice. 
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(text continued from page 64) 
many characters need increased bandwidth. 
Whether they are advertised as 80- or 85-char- 
acter displays is not important; the ad is tell- 
ing you that they have the bandwidth to display 
a full line. 

Rather than comment on the $100 monitors, 
1 refer you to the October 1983 Consumer 
Reports. Pages 537—540 feature an article on 
choosing a monitor and include comparisons 
of several monitors in the S100 price range. 

Finally, it is more trouble than it is worth to 
convert a TV into a monitor, especially if proper 
grounding and isolation techniques are not 
used. The risk of electric shock or an unwanted 
ground loop fed back into your computer can 
more than offset the cost of a good monitor.— 
Steve 


MULTIPROCESSING HELP 


"»609290€9069590949$25099200994?520960€095B205»5a858^b808558554057*58 


Dear Steve, 

i want to build a multiuser, multiprocessor, 
CP/M-oriented computer in which each user has 
a microprocessor and 64K bytes of RAM. I 
know enough about CP/M to write the BIOS 
(basic input/output system), and that once a 
bootstrap loader is written to load CP/M from 
disk to memory and to transfer execution to 
CP/M. 1 am home free. But because | have never 
used a multiprocessor computer, the concept 
is unclear to me as to what is going to happen 
when two users try to access the same disk or 
file simultaneously. 

Once | physically configure the system, 
however, how can 1 use it to write the CP/M and 
bootstrap loader and save it on a floppy disk 
starting on sector 0, track 1? Also, can | be sure 
that the automatic power-up sequence in the 
floppy-disk controller will load the bootstrap 
loader in at location 80 hexadecimal and 
transfer execution there? 

My main problem is that in this part of the 
world I can't get any book I need or pop into 
the local computer store for questions. | would 
really appreciate your help on this. 

TARIQUL HASAN 
Dhaka-2, Bangladesh 


in a multiuser CP/M system, each user is 
assigned a user code number from 0 to 15. The 
user numbers are assigned using the built-in 
CP/M function called USER. Once a user 
number is assigned, the user can access only 
files on the disks with that user number. It is 
not necessary to set aside disk space for each 
user because the user number is assigned to 
the file when it is put on the disk. When a cold 
start is performed, each user is assigned to user 
0 and can access only programs in that user 
area until a different user number is assigned 
with the USER command. 

When a system operates with CP/M, the in- 
structions for initiating the system usually come 
with the microprocessor hardware or with the 
CP/M software you receive with the micropro- 
cessor. If these instructions do not come with 
the system you purchase. it would be a good 

(text continued on page 68) 


MEGABYTES FOR MICROBUCKS 


Ina field where so-called “break- 


throughs” are proclaimed 
nearly every day, SORD's new 
M68 is the genuine article. 
Incredible memory, processing 
speed and software flexibility at 
simply unbelievable prices. 
Ideal for your business, scientific 
andengineering applications. 


DUAL PROCESSOR 
___ ARCHITECTURE 
Not just any two processors, 
either. The state-of-the-art 
MC68000™ 16-bit main CPU runs 
at a blinding 10 MHz. A Z80A™ 
CPU runs thousands of 8-bit 
applications, and the AMP9544 
Arithmetic Processing Unit can 
make them faster than ever 
before. С 
A MAINFRAME'S 

WORTH OF MEMORY _ 
The base M68 model starts with 
256K of parity-checked RAM 
and is expandable up to 3.2 
megabytes. The M68-IM starts 
with a megabyte and can be 
expanded to an incredible four 
megabytes with available plug- 
in boards. Even large main- 
frames don't enjoy such power. 
Think of the number-crunching 
you can do with four mega- 
bytes on your desk. 


ADVANCED GRAPHICS 


High resolution graphics are 
standard on all Mó685. 640 x 400 
pixels in either monochrome or 
up to 46 colors, with a detailed 
8 x 16 character grid for easy 
readability hour after hour, even 
in color. Special LSI circuitry and 
the super fast CPU make high 


speed drawing а reality. 


-— 


EXPANDABILITY PLUS —— 


M68‘ are now available with 


_ high-capacity 5*'4-inch disks; 


8-inch floppy disk and hard disk 
drives available this fall. wo 
serial ports, a Centronics-com- 
patible printer port, a light pen 
port and a GPIB/IEEE-A88 port 
are standard. 


___ MIND-BOGGLING PRICING 

If this kind of power sounds 
expensive, guess again. M68 
systems start at less than $5,000, 
and even four megabyte sys- 
tems start at approximately 
$13,000! Each IMB plug-in board 
is $2495, available separately 


. as required. 


FIND OUT MORE NOW 


.. SOFTWARE VERSATILITY 
The M68 can run more software 
than any machine in its class. 
Operating system choices in- 
clude CP/M-68K* RDOS, UCSD 


- P-system™ CP/M-80™ KDOS and 
. the PIPS software system that 


has revolutionized Japanese 
management and is now used 
by Citibank, Bank of America 
and other major corporations in 
over 45 countries. Choose from 
C, FORTRAN, Pascal, COBOL, 
BASIC and more. Supports 
mainframe communications 
links, graphics, and a wealth of 
applications software. 


THE NEXT GENERATION...NOW 


SORD may be the new guy in 
the U.S. market, but they're big 
news around the world, SORD, 
Japan's fastest growing com- 
pany, апа one of Japans 
largest manufacturers of busi- 
ness microcomputers, isan 
international leader in both 
hardware and software. 


GET STARTED NOW 


Find out how you can benefit 
from the most powerful desktop 
systems available. 


1-800-223-1796 


IN NEW YORK: (242) 206-4045 


SORD COMPUTER OF AMERICA, 723 West 7 Street, Los Angeles, CA 90017 


645 Fifth Avenue, New York, NY 10022 


CPM—Reg'd trodemork of Digilal Research UCSD Pascal: Reg'd traderark—Univ. of Calif. at San Diego MC68000—Reg'd Irodemark, Motorola Corp. 280A—Reg’d trademark, Zilog, inc. 
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M2CBASIC" 

translates 

BASIC-80" 
directly to 
CBASIC”. 


If your code is in any of these languages: 
IBM PC BASICA, MBASIC, GW BASIC, 
Business BASIC or DR Personal BASIC; 
M2CBASIC can translate it to syntax for 
CB-80, CB-86 and CB-68K compilers. 
You get the best features of both 
languages: 

e Random I/O supported 

* Multi-line functions 

• DR Access Manager 

« DR Display Manager 

* Multi-user record locking 

• BCD arithmetic 
Get the M2CBASIC program today from 
Westico, We carry hundreds of software 
programs in formats to fit over 120 mi- 
crocomputers. We ship orders within 
24 hours. And, our after sales service will 
keep you smiling. Find out about all our 
programs with our new software directory. 


О Please send me an M2CBASIC pro- 
gram and documentation: $175* 


О M2CBASIC documentation only: $25" 

O Send me your new software directory. 

MasterCard 
Exp 


Su" 


Visa 


— mw ma "om D ey 


at s 
Firm. 18, 


— 7 абай 
{* Plus 53.00 shipping and handing im North America. CT residents 
add 72% sales tax.) 

Mail to: 


WESTICO 


25 Van Zant Street e Norwalk, CT 06855 
(203) 853-6880 * Telex 64-3788 
ї BASIC-80 is a Irademark of Microsolt, Inc. 
CBASIC в a Irademark of Digital Research, Inc. 
f M2CBASIC is а tadêrnark of BUZZWORDS, lnc. 
Ф Copyright 1884, Месо, Inc , Printed in U.S.A. WES-41 
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(text continued from page 66) 

idea to purchase a reference guide that shows 
you how to write a bootstrap loader. A good 
manual on the subject is The Programmer's 
CP/M Handbook by Andy Johnson-Laird. For in- 
formation on translations and book distributors 
outside the U.S., write to Osborne/ McGraw-Hill, 
2600 Tenth St., Berkeley. CA 94710. 

In general, the bootstrap loader for a system 
resides in a PROM or an EPROM that is bank- 
Switched into the memory address space start- 
ing at address 0000 hexadecimal. When a hard- 
ware reset is performed, the microprocessor 
looks at this address for its first instruction. if 
the bootstrap were not in firmware, a boot pro- 
gram would have to be written each time the 
system was reset. The program must load the 
CCP (command contro! processor), BDOS (basic 
disk operating system), and BIOS from disk and 
then transfer control to the cold-boot entry 
point in the BIOS. Hardware manufacturers 
usually offer this firmware with the CP/M system 
they are selling. 

For further information on this subject, you 
should purchase the manuals for the particu- 
lar system that you intend to buy—Steve 


COMMUNICATION WITHOUT 
WIRES 


Dear Steve, 

You are no doubt extremely familiar with most 
input and output devices. My project involves 
the transmission of data from one computer to 
another (I am using two VIC-20s). The catch is 
that I will try to achieve this without using wires, 
ie. transmitting data without having the two 
machines connected. 

| realize that connecting computers and 
peripherals by infrared light has already been 
accomplished, therefore | am considering using 
the radio spectrum as a means of transmission. 

My best bet would probably be to utilize the 
RS-232C interface for my actual transmission 
and reception. The concept would involve (from 
what I understand) converting the parallel signal 
to a serial, and then to an analog, which could 
be transmitted over a carrier wave to the receiv- 
ing unit. 

This is purely an idea. 1 have no working 
knowledge in the area and can only guess. | 
would value greatly your reflections on the sub- 
ject. Thank you very much. 

DALLAS KACHAN 
Blind River, Ontario, Canada 


Your idea of transmitting computer data via 
the radio spectrum is a form of radioteletype. 
which has been in use for years with a 5-bit 
code known as Baudot. Early devices were 
mechanical in nature and connected by wires. 
Radio transmission was achieved by connecting 
these mechanical units to a modulator for trans- 
mitting and a demodulator for receiving. Re- 
cently. the US. Federal Communications Com- 
mission approved the transmission of ASCH 
over the airwaves, which stimulated the applica- 
tion of computers to this form of communica- 
tions. 


The concept of radioteletype is analogous to 
Morse code, except that marks and spaces 
replace the dots and dashes. Where Morse 
code uses timing to distinguish dots from 
dashes, radioteletype uses frequencies to 
distinguish marks from spaces, Data is con- 
verted into a seria! stream, modulated into 
audio tones, and then transmitted. On the re- 
ceiving end, these tones are demodulated and 
decoded into data. 

This system operates much as a modem con- 
nects two computers via a telephone line In the 
February 1981 BYTE. I wrote an article on con- 
trolling a Big Trak computerized toy tank (page 
44). 1 used a pair of inexpensive citizens band 
walkie-talkies to send data via the airwaves 
using a modem. A small, inexpensive modem, 
described on page 26 in the March 1983 Cir- 
cuit Cellar article "Build the ECM-103, an 
Originate/Answer Modem." simplifies the proj- 
ect by reducing the number of components in- 
volved.—Steve 


ADVANCED VIDEO 


Dear Steve, 

In an "Ask BYTE” letter from D. K, Broberg 
(“Calculating Bandwidth Revisited" November 
1983, page 602). the argument was made that 
the video bandwidth required of a video pixe! 
stream can be obtained not as the inverse of 
the pixel rate but as the inverse of half the pixel 
rate. The reasoning was that driving alternating 
pixels fully on and fully off represents the worst- 
case demand for bandwidth. so the inverse of 
the two-pixel period yields the frequency of 
interest. 

This argument is not correct. If the video- 
stream pixels could be accurately represented 
by sine waves or contiguous half-cycles of sine 
waves, Broberg would be quite right. However, 
a harmonic structure is associated with any kind 
of waveform other than sines, and a pixel 
stream requires a better representation than 
sines in order to preserve edge definition in the 
image. Ideally, the pixel stream would show in- 
stantaneous jumps from the amplitude level for 
one pixel to the amplitude for the next. At 
worst, this would result in a square-wave period 
equal to two pixel times. However, the band- 
width is not l/(two pixel times). Fourier analysis 
shows that a square wave contains all odd har- 
monics. To get an acceptable picture, it is nec- 
essary for the video amplifiers to pass the third 
harmonic, which is at 3/(two pixel times]. For 
a pixel time of 100 nanoseconds, this requires 
a video bandwidth not of 5 MHz. but of 15 
MHz. 

ROBERT P. COLWELL 
Pittsburgh, PA 


Thank you very much for your response to 
D. К. Broberg's letter. The harmonic content of 
square waves is often overlooked in digital 
analysis when only levels are of concern. As you 
correctly point out, however, third-harmonic 
distortion should be kept low, and a video- 
amplifier bandwidth sufficient to pass these fre- 

(text continued on page TO) 
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us, you're in good company. 


| f you order software from 


You see, some of our best cus- 
tomers are Ámerica's biggest 


corporations. 


Maybe they're attracted by 
our low, low prices (big compa- 
nies are price-conscious too!). 

Or maybe when you're an 
“ІВМ”, you're looking for some- 


thing extra. Like the personal 


service, giant inventory, and in- 
depth technical support you'll 


find at 800-SOFTWARE. 
You see, when you call us, 
we'll take care of you like our 
business depends on it. Because 
it does. Which means when you 
place an order, you ean be sure 
we'll fill it promptly. Апа that 
our unique Order Tracking 
System™ is keeping tabs on your 
order every step of the way. 
Most important, we'll be 
there if you need us after your 
software arrives. We’ll make 


sure that you'll receive the finest 


technical support and customer 
service in the industry. And 
that's a promise. 

Next time you're looking 
for low price and great service, 
do what IBM, General Electric, 


and a lot of other big companies 


us a call. 


do. Pick up the phone and give 


We'll show you why some 
hard-headed companies buy 
their software from us. 


CHECK OUT ALL OUR INCREDIBLE BUSINESS SOFTWARE PRICES: 


WordStar’ PROF PAK 
389 


Lotus™ 1-2-3 SuperColc 3" 
32 259 


WordStar’ 
269 


ANDERSON BELL" 
Abstal 

ASKTON-TATE™ 
dBose Il 


dBose li User’s Guide $ 20 


Friday! 
ATI™ TRAINING 

PRODUCTS 
CDEX™ TRAINING 

PRODUCTS 
CONDOR™ 3 
CONTINENTAL" 

Home Accountant 
DIGITAL RESEARCH™ 

(PM 86 

Concurrent CPM 86 

(Basic Bá 

All Other Products 
FOX & GELLER™ 

Quickcode 

dGraph 

dUtil 


ина WRITE: 


ШИШЕ 300-SOFTWARE, INC. 


es 940 Dwight Way, Suite 14 
Berkeley, CA 94710 


Unpyright eet Saf ware IHR} 
Morroseft in Terre Irae mark 
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All Other Products (САЦ 
HAYES™ 


Smartmodem 300 5249 

$martmodem 1200 5549 

$martmodem 12008 $489 
HERCULES" 

Color Graphics Cord — $409 
HOWARDSOFT™ 

Tax Preparer $229 
HUMANSOFT™ 

DB Plus $ 79 
МЫ” 

4-Point Graphis — 5129 


All Other Products CALL 
jus 

EasyWriter (Е System $229 
EasyWriter | System $340 
105 Accounting $299/mod. 
All Other Products (ALL 
LIFETREE™ 

Volkswriter Deluxe $179 
LOTUS" 1-2-3 5329 


WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS! 


PAAXELL™ DISKETTES CALL 


MEMOREX" 
DISKETTES 
MICROPRO™ 
WardStar 
(w/Troining Mod.) 
WordStor Prol. Pak 
(WS MMISSISI) 
WordSlor/MailMerge 
InfoStar 
Options Pak 
(MM/55/SI) 
MailMerge 
PlanStar 
ReportStar 
Stor Index 
All Other Products 
MICRORIM™ 
RBase 4000 
RBose Extended 
Report Writer 
RBase Program 


CALL 


$269 


$389 
$369 
$289 


$169 
$139 
$339 
$229 
$129 
CALL 


$369 
$109 


t 
289 169 


Interface $299 

MICROSOFT" 

Fortron $269 

Multiplan $149 

Word™ $289 

Word™ w/Mouse $359 

All Other Products CALL 
MICROSTUF™ 

Crosstalk $119 
NORTON" 

UTILITIES $ 59 
PEACHTREE™ 

PEACHTEXT 5000 5239 
PERFECT SOFTWARE™ 

Perfect Writer $209 

Perfect Link $119 

All Other Products САЦ 
QUADRAM™ 

Quadhoards 

64K/256K 5329/5489 
Quodlink $559 


( 800-SOFTWARE 


TO ORDER CALL TOLL FREE: 
800-227-4587 or 415-644-3611 


dBASE Il ™ 
Crosstalk” 
Hg 
ROSESOFT™ 
Pro Key $ 99 
SOFTWARE PUBLISHERS" 
PFS File $105 
PFS Graph $105 
PFS Report $ 95 
PFS Write $105 
SOFTWORD SYSTEMS™ 
Multimote $349 
SORCIM™ 
Supercalc 2 $169 
Supercalc 3 $259 
All Other Products (ALL 
VISICORP* 
Visicolc Advanced 
(Apple 11е) $269 
Yisicalc $] B9 
Visi-On Products CALL 


All Other Products CALL 


We guarantee our products 
against manufacturing defects. 

{ ETE une available 
through our National Accounts Program. 

O Purchase orders accepted. Please 
callin advance. 

D) Prompt UPS, or Federal Express shipping. 
Overnight delivery available, Call for ship. 

ing charges. 

[Call for free catalog and other low software 
ure 

[3 Wo do not add surcharge for ecedit curd pur- 
chases. 

[7 Prices may change, 

T International orders welcome: 


Telex 4751743 ROQ-SOFTWARE UD. 


(text continued from page 68) 

quencies should be used. A general rule would 
be to use as high a bandwidth as possible but 
settle for any monitor that you visually judge 
to have a satisfactory display —Steve 


SHUGART SA-400s FOR APPLES 


"unu"eonmauanabtóéórtéttbatoetos5006650608090é5à809€00970095209025 


Dear Steve, 
[ have an Apple II with one 5%-inch Apple 
disk drive. I'd like to use my Apple with a 
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Shugart 5А-400 drive. | know these components 

are incompatible, but can you show me how 
to create a proper interface? Thank you. 

CLAUDIO PUGLIESE 

Buenos Aires, Argentina 


A printed-circuit board and complete instruc- 
tions for modifying a Shugart SA-400 disk drive 
for use with your Appie I! can be obtained for 
$29.95 from Е & D Electronics, 100 East Orange- 
thorpe Anaheim, CA 92801, (714) 773-0240. 


Circle 365 on inquiry card. 


Several traces on the SA-400 printed-circuit 
board must be cut and several jumper wires in- 
stalled in addition to the interface-circuit board 
that connects between the Apple I] cable and 
the 34-pin edge connector on the SA-400. 

It is important to note that the SA-400 and 
this modification draw about 450 milliamperes 
from the Apple Il's +5-V supply. If your system 
has many expansion cards, you may want to 
consider a separate power supply.—Steve 


REPLACING 4116S WITH 41645 


*?*"99»0o0n2a*9760690909?999?9?9099?9980509€06a500040902582653642 


Dear Steve, 

1 have an Atari 400 with the 16K-byte memory 
board. ! would like to know if it is possible to 
change the 4116 memory chips to 4164 chips, 
add some jumpers, and have a 64K-byte board. 
Thank you for your help. 

RANDY B. BUMGARNER 
Taylorsville, NC 


in theory. upgrading from the 4116 to the 4164 
is as simple as adding a few jumpers if the mem- 
ory system was originally designed to do this. 
in most cases, it is more complicated. 

The 4116 used a three-voltage power-supply 
system that was changed to a single +5¥ sup- 
ply for the 4164. This left two extra pins that 
could be used for addressing. On the 4164, only 
one of these pins was needed to upgrade the 
chip to a 64K-byte part. The following chart 
shows the reassignment of the pins: 


Pin 4116 4164 
і -5 V N.C. 
8 +12 V +5 у 
9 +5 ү А7 


Pin 1 can be handled easily by cutting the — 5-V 
trace on your board that goes to your mem- 
ory array. Pin 8 can be reassigned by cutting 
the 4- 5-V and + 12¥ traces to your memory ar- 
ray and jumpering the trace from pin 8 to the 
4-5-V supply. The trace from pin 9 now will be 
your new address line and all decoupling 
capacitors on this line in your memory array 
must be removed. 

That was the easy part. Now the memory ad- 
dress multiplexing portion of your board must 
be modified to bring in the new address line 
A7. Because | am not familiar with the address- 
ing used on the Atari board, I can only suggest 
that you look over that portion of the circuit 
carefully before making any changes. An error 
here will be disastrous. You also must be careful 
that your new 64K-byte memory does not con- 
flict with any other memory already assigned 
in the system. for example, any ROM or mem- 
ory-mapped I/O devices.—Steve 


REAL-TIME CLOCK THOUGHTS 


"TYTTTETYTETIITYITILIIIILITITYTIIITYTYTIITIIIIT) 


Dear Steve, 

I'd like to suggest a project for your Circuit 
Cellar. 

| lust after a real-time clock for my IBM PC. 


but all my expansion slots are full of other 
(text continued on page 74) 


WE BUILD TO SUIT 


How would you like your Sonyo System? We're selling Sanyo 550 systems with duol disk 
drives, MS-DOS, Sanyo Basic, Wordstar, Colcstor, Eosy Writer |, a high-resolution Sanyo 
CRT-36 monitor, and cables for $1099. 


We have Sanyo Systems with the same software, дио! 320/360K disk drives, and c 
CAT-36 monitor for $4399. And. if you buy your Sanyo fram us we'll install ond test on 
additional 128K of RAM for o mere $98. 


Dut we don't just offer 1 or 2 specially-priced pockoge deols. Tell us what you want ond 
we'll put together о system for you. We think you'll find our prices competitive and our 
service second to none. 


PC PLUS м 
SIL IRC) A T aui cL $1399 


Extra softwore w/purchase: Spelistar, InfoStar and Mailmerge add $199. 
No dealers please. 


— N 


} 


SANYO 550 


5pedol sole on "4-digit" Sonyo computers. 
All include dual drives, Basic. Wordstar, 
Calestor. Mollmerge. Spellsror and Infostar. 
Plus prices include a Sanyo 5000 letter 
quality printer (may be deducted for 
$200 credit). The 41505 hove dual 
320K drives. rhe 1250's ond 4050's 
feature 1,2 megobyres of formoned 
storage. 

All 5onyo systems hove a full one yeor 
warranty on the moin boord. 90 doys on 
everything else, and con be serviced ot 
Over 50 service centers narionwide 
(quantities limited). 

1150 w/CP/M .............. 51695 
1250 w/CP/M ............. $2095 


4050 w/CP/M-86 $2149 


TERMINALS 


VIEWPOINT 


Also prices on the Viewpoint 60, 
Wyse. Televideo, Altos. Zenith and 
Qume terminals, 


DRIVES 
“е Height Teac Drives 


160K (55A) 


320K (55D) 
PLOTTERS 
5weetpeo ...................... 


Hi DMP-41 


Columbia 


— > 


zi ums Now even 


Фә lower prices! 


rere e 
птар 


From the lowest-priced боорбу multi- 
user systems fo true 16-bir 10 Mhz. multi 
user systems. Locol service avollable via 
TRW. We will configure. test ond install 
your systems for an additional charge 
(call for prices). 


Don't buy o cone clone when you 
WilteiTM, Perfect SpelierTM. Perfect Сос 


Space Commanders, a плопо! ond natlonwide 


series Indude video card and keyboard). 


МР MM ————— $2249 
586-40 ........ Xtra 128K Installed .......... $279 
8000 Series ..,.,.. 


Televideo Multi-User Systems 


V! 


3 
a x 


\ 


Scottsdale Systems. 


617 N. Scottsdale Road, Suite В, Scóttsdale, Arizona 85257 


== (602) 941-5856 


Call 8-5 Mon.-Fri. Closed July 1-8 for Summer Vacation 


А We participate in arbirrarlàn for business ond customers through the Better 
Business Bureau of Mortkopo County. 


SERVICE/ ORDERING 


INTEGRATION: Prices listed are for new equipmenr in foctary sealed boxes with monufacturer s 
waranry. We will pretes! your equipment, inregrore your system. configure your software, provide 
special cables, etc. for on addirional charge. Call for prices. 

ORDERING: MAIL ORDER ONLY. Prices listed оге for cash. No CO.D.s, We sell on o Net 30 
basisto Fortune 1000 companies and Universities with qood credit. Р.О. з odd 2%, charge cards add 
УФ. Az. residents add 6%. Prices subject ro change, product subject ro availability. Personal checks 
take 3 weeks to clear. 0-20% restocking fee for returned merchandise. Shipping extra -producis are 


F.O.B. point of shipment. CP/M and MP/M are regisrered trademarks of Digital Research, Wordsroris о. | 


registered rrodemork of MicroPro Intemorional. (JM ond IOM PC are registered trodemorks of 
Intemarional Business Machines Corporation, TeleVideo* Is o registered rrademork of TeleVideo 
Systems. Inc." SOFTWARE: Sold only w/systems, not wamonried for sultobiliry. 


con get one with MS-DOS. CP/M/85, Basica, Perec 
Perfect FileiTM, Fos Grophs. Home Асст Plus, 
Bell and Howell service. (Prices for 1600 


1600-1 
1600-4 (10mb) ............ .. $3695 


PRINTERS 


Tally Spirit 

Tally Mor ee. E 
Tally 160A. ........ due Ж 
Okidata 92 ............- 
Okidata 93 


951 у $1515 
new low prices 


LETTER QUALITY 
Silver Reed 500 ........ $409 
Silver Reed 550 ........ $559 
Diablo 630 .................. $1669 
NEC 2030 ............. 


NEC ITI Luo. 
DIE 3607 E s 
Juki 6100 ...................... > 


Now you can hove twice rhe resoluiion of on 


The bes price on the best selling auto dial/outo 
onswer, 900/1200 baud, auro speed. оло mode, 
fult/half duplex, modem. Price indudes power. 
phone, and R5-232 cables. 


$319 


Okidato 921orless. Duy on Okidora 82 or the retail 
price of $249 ond we'llinstall on OK-Wrter enhonce- 
ment lor 560. You'll have rhe perfect double duty 
printer with 120 c.p.s. in draft mode and a 18х17 
resolution la corespondence mode. plus o serial 
port. Call far print sample, you be rhe judge. 


Ом 82 w/Ok-Wirer 


$400 Жалала 


RELIEVE T 


If you've ever found yourself searct 
Л know the absurd situation we're illust 
WordStar o or г whatever . 


eady for lightning- -fast use, You could just 
hit: а button and a window would open that 


out of the Кз va re оо with. 

Wbat's always been needed ts a tiny 
piece of software, occupying only a few К, 
that would be tucked away in an unused part of 
RAM no matter what pfogr: | 


rching ха а ЕРО. or a notepad 


| in front of you, 
'ating. 
. it would always 


would offer you a notepad, business or scientific 
calculator, an ASCII table, a Metric converter 
and even an appointment calendar. Hit the 
button again and your work would be saved 

to disk and you'd be-right back in your 

original software! 


som Vini total new in applications | 
` software from Borland, 
the folks who make 

Tv rbo Pascal© 

` ALWAYS PRESENT IN RAM, 


Fi 


` ® A NOTEPAD 
* AN ASCII TABLE 

. ® METRIC CONVERSION 

— * APPOINTMENT CALENDAR 


HIT THE BUTTON, AND THE 
—SIDEKICK9 WINDOW OPENS.. 


EE rap YOURE mum 
- RIGHT WHERE YOU LEFT OFF 


г O ORIGINAL PROGRAM! BOS күз үе ve 00 $49. Q5. =“ 1 
(You never really left!) y^" A К tst at m | 


INTRODUCTORY OFFER — 


1 ee T> 
"m r 1 ¥ E 
Je n Al trees 
т а в 
NOW .. . Whether you're working in dBasell, Lotus 1-2-3, WordStar Mix 
or whatever . . . You'll have your SIDEKICK, too! | 
J А Something brand new. Crafted in Assembly language as carefully as Borland's famous Turbo Pascal®, so that it's lightning-fast and | ч 
_ as compact as only Borland knows how to make it! With a notepad that has a full-screen editor that saves your notes to disk. Then, your EU 
appli ic ations software can access and use those files. . 


| ! + Suppose, , for example, that you're working with a spreadsheet, and you suddenly have an important idea. All you have to do is hit the button, 


а windo w opens, you write the note and hit the button again. You re right back where you left off in the spreadsheet. The calculator, the ASCII table n 
a e t e Metric Converter all work the same way, t00. 


a. 4 


à Circle 49 on inquiry card. 


Order Your Copy of SIDEKICK* Today! 


For Visa and MasterCard orders call Toll Free 1-800-227-2400 ext 953 in California 1-800-772-2666 е ext 95 5 3 
(lines open 24 hours, 7 days а week) Dealer and Distributor Inquiries Welcome 408-438-8400 — 


ede LEE „2 1 PEPPER Ier UT ОА or psu САУ БАВГ, coe nl 


4 SIDEKICK? $49. 95 Please be sure your computer is an IBM PC, XT, jr., or true compatible! | 
г (plus $5.00 shipping and handling МАМЕ — 50000 0000000000000 à a f 
| ‘Shipped UPS) ADDRESS = -jita ъъ” "чн щн 

v Check a MoucyOHCCEPSEGLDVISIAIE/ZIBE SS 4 ا‎ 
УБА С MasterCard] TELEPHONE Borland International l 
-e га ы ei = کے‎ California residents add 6% sales tax. Outside U.S.A. add $15.00. (If outside of А19 Scotis Valley Drive 
cvs LER ESL. — 7 . US.A.paymant must be by bank draft payable in the U.S.andinU.S.dollars)Somy, Scotts Valley, California 95 
.. Expiration Date ——— MEM no C.O.D, or Purchase Orders. S B15 TELEX: 172373 | 

O 1 2 a2 


— 


dBase Il is a trademark of Ashton-Tate, WordStar is a trademark of MicroPro, Lotus 1-2-3 is a trademark of Lotus Development Corporation. 


Circle 42 on inquiry card. ' 


For low-cost RS-232C port 
expansion, BayTech has... 


*Increase ПО ports to 4, 8 or 16. 

* Mix & match peripheral devices. 

e Port selection through software 
control: all ports can run with 
different configurations. 

a Models for most applications. 


E 
Ls 


MODEL 528F 5619 


а а. With its 

® e host port 

| mw апа eight 

A peripheral 

е soi рогіѕ cap- 
/ able of any- 


port-to-any-port interconnection, net- 
working applications with this unit are 
virtually 1 TI 


MULTI DEL 524Е G 


MO 


MODEMS 524Е 
A-—— om 


Thisunitallowsfour lines of data to be 
multiplexed and sent sequentially over 
a single line, then demultiplexed by a 
2nd 524E with automatic distribution 


to the corresponding peripheral ports. 


ON 


MODEL 528B $629 


e 
ports. Among other con- 


figurations, 6 ter- телне \ 


знам 


minals can con- 
tend for 3 ports or 
7 terminals for 2 


This unit maximizes 
utilization of available 
| ports. 


To place your order or 
discuss your expansion needs... 


i -800-523-2702 


BAY TECHNICAL ASSOCIATES inc. 


HIGHWAY 003, F.O, BOX 387 
BAY ST. LOUIS, MS 32526 
(601) 487-8231 
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(text continued from page TO) 

things. | suspect that some type of clock/calen- 
dar would be easy to put together, the only con- 
sideration being how to Interface it without tak- 
ing up an expansion slot. Two possibilities oc- 
cur to me: use the ROM socket{s} "reserved" 
for future use by IBM or interface to the cas- 
sette-recorder input port. Of the two, the 
cassette idea strikes me as the most promising 
because it might apply to Apples and other 
computers. The only drawbacks might be that 
the cassette interface is not available on the PC 
XT and that the clock must "broadcast" the time 
and date serially. 

The project would be especially neat if you 
could use a cheap digital clock or watch move- 
ment that would display and be set external to 
the system. 

If you can put something like this together. 
I think a lot of PC owners would be overjoyed. 

THOMAS G. CASSIDY 
Bloomington, MN 


A battery-powered clock is indeed a useful 
addition to the IBM PC or any other computer 
that has date and time functions available And 
a unit such as you suggest could be made to 
work through the cassette port. However, ! 
believe this would have rather limited appeal 
for two reasons. First, because the first expan- 
sion board purchased by many IBM PC owners 
is one of the popular 'six-function" boards that 
provides ciock, printer port, serial port, and 
sockets for memory expansion ай on one 
board: and second, because cassette data- 
transfer rates and protocols vary between dif- 
ferent makes of computers so that the unit 
wouldn't be as universal as one would like 

Another approach, which | described in 
"Everyone Can Know The Real Time" in the May 
1982 BYTE (page 34), is to interface the clock 
circuit through the RS-232C port. This has the 
advantage that the protocol is well established. 
and ICs are available to simplify design and con- 
struction of the necessary interface circuits. 

Because the IBM PC has a software real-time 
clock written into its operating system, аі that 
is needed to make use of an external hardware 
clock fonce it has been set to the correct time] 
is to write a program to read the time from the 
serial port and output it to the PC's clock port 
whenever the computer is started up or reset. 
This can be written in BASIC and run auto- 
matically by calling it with an Autoexec pro- 
gram. —Steve 


PC-OPERATED CASH DRAWER 
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Dear Steve, 

] am attempting to use my computer as a cash 
register in my business. My problem is inter- 
facing an electronic stand-alone cash drawer 
with my IBM PC. I need to make a digital-to- 
analog (D/A) converter. Ideally, | would like to 
output a byte to the serial port of my computer 
and have that digital signal converted to a 
voltage that would, in turn, trip a relay to unlock 
the cash drawer. 

Can you supply me with any information 
about how | can build or purchase such a 


device? ! know where I can get an electrically 

operated cash drawer; the problem is the in- 

terfacing. | would greatly appreciate any advice 
or information, 

JASON E. GAPCO 

White Plains, NY 


Probably the easiest way to interface your 
ІВМ PC to your cash register is by using the 
cassette port, which provides а 6V DC power 
source rated at 1 ampere for driving a tape- 
cassette motor. Connect your relay to pins 3 and 
! of the cassette interface connector (the 5-pin 
DIN connector next to the keyboard connec- 
tor on the rear panel). Pin 3 is +6 V DC, and 
pin 1 is common. 

if your cash-register program is written in 
BASIC, the relay can be activated bv adding the 
lines shown in listing ! to your program in the 
appropriate place. This will set up your program 
so that function key 10 will open the cash 
register any time it is pressed. You can. of 
course choose any other function key if you 
want, and you can provide more restricted ac- 
cess by using the KEY(10) ON and KEY(IO) OFF 
statements as needed throughout your pro- 
gram. You also may need to play around with 
the timing loop to get the correct delay. 

if your program is in assembly language or 
a compiled language, you can still use this port 
by outputting a ! to bit 3 of port 61 (hexadeci- 
mal) and holding it for the required time This 
can be done by modifying your program or by 
redirecting the INT 16 (hexadecimal) keyboard 
interrupt to a custom program that performs 
the output if the key just pressed is FIO or 
transfers to the normal keyboard if it isn't. A 
method for doing this is suggested in the book 
8088 Assembler Language Programming: The 
IBM PC by David C. Willen and Jeffrey I. Krantz 
(Howard W Sams & Co).—Steve 


Listing 1: Additional lines to activate the relay. 


1 ON KEY(IO] GOSUB 10000: КЕҮПО ON 


10000 OON = ] 

10010 OFFF=0 

10020 MOTOR OON Activate relay, 

(0030 FOR T«1 TO 10: NEXT "Walt for drawer 
to open. 

10040 MOTOR OFFF "Turn relay off. 

10050 RETURN 


A SENIOR PROJECT 
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Dear Steve, 
| am a senior in electrical engineering at 
Howard University. My idea for a senior proj- 
ect is to design and construct a system that will 
continuously monitor (in the home} a person's 
body temperature, blood pressure, respiration, 
еїс.. and transmit this data via radio through- 
out the household to a remote radio receiver 
that is interfaced with a personal computer. The 
(text continued on page 76) 


Answer: 
Smith-Corona 


Question: What company offers a new daisy wheel printer, three 


dot matrix printers and a combination printer- typewriter, 
with suggested retail pricing of $395 to $795? 


Question: What printer company offers print quality that challenges 
printers costing hundreds of dollars more? 


Question: What printer company offers dual interfaces for all five 
of its printer models? 


Question: What printer company offers removable and adjustable 
tractor feeds as standard equipment on all of its dot 
matrix models? 


Question: What printer company has a toll-free telephone number 
to call if you ever have a problem? And an 
extensive service system, too? 


D-300 (TM! dot matrix printer. 


daisy wheel printer. | 


Ultrasonic 1 Messenger (TM) 
portable typewriter with optional Messenger Module. 


O Please send me more information about Smith-Corona 
printers; I am interested in in-home use. 

О Please send me more information about Smith-Corona 
printers for office use. 


Name 
Company Name 
Business Address 
ны City State Zip 
dit matis Type of Business 
Send to: Jerry Diener, УР Sales, Smith-Corona 


65 Locust Ávenue 
New Canaan, Connecticut 06840 


SMITH-CORONA = 


D-200 (TM) dot matrix printer. 
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MicroTime 
| m E J 


1-800-MICR 


084 


ШЇ ШИ 
“х= 


zz Sa. 
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ZENITH 


DESKTOP PC-150 
PORTABLE PC-160 


ON-SITE 
SER YICE 


A 
LOUIEST 
PRICES 


ANDEK + ZENITH «HRYES 
HOUSTON INSTRUMENTS 
ОКТ + GEMINI + МЕС «ТТХ 
DRTRSOUTH « BRÜTHER 

SILUER REED + DTC 


PHONE 
SUPPORT 


SYSTEM INTEGRATION 
SOFTWARE SUPPORT 
SET-UP ASSISTANCE 


| COLUMBIA+ BENCHMARK 
b. 


-P MODEM TEST LINE | 


IBM*RPPLE' 


ADD-ONS 


E KOALA + ORRNGE*TITRN 
ЧУ QURDRRM +TECMAR 


800-642-7684 


OPEN SATURDAY 
411 W. Grant 


Tucson, AZ 85703 — 


IBM® COMPATIBLE 


“SET-UP 
ASSISTANCE 


ASK BYTE 


(text continued from page 74) 
personal computer will then process and store 


| this data for subsequent retransmission via tele- 


phone lines to a family physician. The telemetry 
link is an important part of this system because 
the person being monitored would be able to 
move about the house unencumbered by wires. 
І find a project like this very interesting but quite 
challenging. Therefore, | would appreciate your 


answers to the following questions: 


j. What type of transducers are available to 
monitor body temperature, blood pressure, 
respiration, etc? Who manufactures such 
devices? 

2. What ICs are available for conditioning the 
transducer outputs? Other than amplification 
and buffering, what signal conditioning is 
necessary to modulate an RF (radio frequen- 
cy) carrier? 

3. Once the analog signals from the transducers 
are properly "conditioned; should they be 
converted to digital signals and then trans- 
mitted via RF or transmitted in their analog 
form and then converted to digital signals 
on the receiver/computer end? 

4. What form of carrier modulation should | 
use? AM, FM, pulse-width modulation? And 
what carrier frequency do you suggest (in the 
home environment)? 

5. With a view toward making the trans- 
ducer/signal conditioner/transmitter unit as 
small as possible and battery operated, are 
there any low-power ICs that contain a com- 
plete transmitter and receiver on a chip? Na- 
tional Semiconductor's LM1871 Radio Con- 
trol Encoder/Transmitter and LM1872 Radio 
Control Receiver/Decoder seem likely can- 
didates, but they are generally used for con- 
trol of hobby servos. 


| hope you can share your insights and shed 
some light. Thank you. 

ROBYN L. KING 

Washington, DC 


The project you selected is, as you say, very 
interesting and challenging. The questions you 
asked also are very challenging and could take 
many pages to answer. Instead of answering 
them directly. ! will try to give you a selection 
of reference materials where you can find the 
answers yourself (after all, it is your project). 

Several sources can be reviewed to find the 
type of transducers you need. EDN (Electronic 
Design News) and Electronics magazines often 
carry articles on medica! electronics. А review 
of these magazines should yield all the infor- 
mation you need. For example. an article in a 
September 1980 EDN discusses the Hughes 
HLSS-0533 heart-rate monitor chip that employs 
the photoplethysmographic monitoring tech- 
nique. The March 20. 1980 EDN, page 122. had 
a specia! report on sensors and transducers, 
and an April 1977 Electronics had an article on 
a silicon transducer to measure blood pressure. 
Electronic Products is another good source of 
reference material. An article in the November 

1982 issue (page 49) discusses advances in 
signal conditioning. 


Transmitting and receiving these signals can 
become a project in itself. 1 have taken the ap- 
proach of "not reinventing the wheel" several 
times and used commercially built devices like 
walkie-talkies to do the job. You can find discus- 
sions of these techniques in two of my articles: 
"Handheld Remote Control for Your Com- 


. puterized Home" July 1980 BYTE (page 22) and 


"А Computer-Controlled Tank.” February 1981 
BYTE (page 44). 

! hope these references will be helpful in your 
senior project.—Steve 


А КАҮРВО 10/S-100 COMBO 
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Dear Steve, 

As an author's portable word processor, the 
Kaypro 10 with an Epson FX-80 printer seems 
to be a good choice. For everything else, an 
8086 with several IBM-compatibie slots is 
advisable. 

The Kaypro 10 has a parallel printer output, 
two RS-232C ports, and one light-pen input jack. 

If | want to use the Kaypro screen, keyboard. 
and large disk, but also want to use a Semidisk 
or RAM Disk and an 8086 for the bulk of inter- 
nal processing. what sort of hookup makes 
sense? 

SAM TIMAC 
Ft. Vermilion, Alberta, Canada 


As | read your letter, I get the impression that 
even though you say "IBM-compatible slots" 
you are really thinking in terms of an S-100 bus 
system with an 8086 microprocessor rather than 
an IBM PC. The 5-100 bus offers a wide selec- 
tion of boards to run with the 8086, including 
several Semidisk, or RAM Disk, boards, but is 
in no way compatible with IBM hardware 

The Kaypro I0 does look good as a portable 
word processor, and if you like the relatively 
small screen (compared to a full-sized terminal). 
it might be used as a terminal for an S-100 
system. Because 5-100 systems are designed to 
be run with remote terminals rather than built- 
in displays, you should have no trouble at that 
end, and the Kaypro can easily function as a 
terminal with the proper software. Your dealer 
should be able to recommend a communica- 
tions program that will configure the computer 
as a suitable terminal. The physica! connection 
between the two computers will be through the 
RS-232C ports—Steve B 


IN "ASK BYTE” Steve Ciarcia answers gues- 
tions on any area of microcomputing. The most 
representative questions received each month will 
be answered and published. Do you have a nag- 
ging problem? Send your inquiry to: 

Ask BYTE 

clo Steve Ciarcia 

POB 582 

Glastonbury, CT 06033 

Due to the high volume of inquiries, personal 

replies cannot be given. АП letters and 
photographs become the property of Steve Ciar- 
cia and cannot be returned. Be sure to include 
“Ask BYTE” in the address. 
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| Introducing the world's first 


complete, self-contained, 


16-bit portable computer system. 


The Panasonic.Sr. Partner with a built-in printer. 


The Preiasonic Sr Partner is one of the most flexible and versatile 
portable computers on the market today. So there are many 


reasons to Duy one 


Runs IBM PC Compatible Programs. 


To begin with. the Sr. Partner runs IBM PC compatible 
programs. So you can pick from hundreds of popular j 
programs from an existing software library. Including 
Lotus’ 1-2-3* Multiplan* and even Flight Sirnulator. 

In addition included with the Sr Partner are five 
oi the most respected business-related programs 
including VisiCalc? WordStar” PFS* Graph. File and 
Report pius GW. BASIC: All at no extra charge. 


This "bundle 
allows you to go 
to work immediately 
dicing word processing 
electronic spread sheets, 
file management, graph 
development and your own 
programming. 

And because it also accepts 
IBM PC compaubie hardware 
the Sr. Parinier's technical 
capabilities can oe expanded 
even further. 


| Built-in Printer. 


The Sr Partner is the огу 


| portable in its class with a 


built-in printer It has graphics 
capability and can provide you 


of your customers with printouts of statistics, bridget figures. 
conference notes, graphs апа much, much more. 


The printer is also extremely quiet and offers ап 80-character ime 
and the 132-character line that's perfect for spread sheets and othe: 


accounting programs. And tts bi-directional logic design delivers 


fast printing 


A Complete System. 


The Sr Partner is an integrated system that doesnt require Costly 


add-ons to be called complete. 


It has 128K interna! memory (RAM) expancable to 512K 
А nine-inch, high-resolution CRT with monochrome screen. 
An 8088 microprocessor with a MS-DOS” 2 11 operating 
System Ап 8087 co-processor socket A built-in, 
double-sided, double density. 360K. 5'a-inch disc 
drive and the capability of handling another one 
just like if Built-in color and graphics at no extra 
cost. An option siot for IBM hardware An RGB 
monitor output А centronics parallel interface ГО port 
that accepts optional peripherals And an RS-232 seriai 


interface LO pon Al! tor a price that s surprisingly aliorcable 
The Sr Partner is aiso backed up by a 12-month итте 
warranty Most of the competition offers only 90 days. 
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And the Sr Partner should ever need servicing we have a national 
network of authorized service dealers 


Over 60 Years of Dependability. 


We re not one of those "here today. gone tomorrow’ companies. 


Our parent Matsushita Electric Industrial Со nas 
beer in business since 1918 and is one of the 
world s largest consumer electronics manufacturers 


Matsushita 5 recent contributions and 


innovations tc computer and office technology 
include: a data entry system that directly connects 
facsimile data to a computer Ar online optical 
characier reader A "pocket terminal telephone 
data entry syster And a 64K static memory chip 


For more intormation about the Sr. Partner 


wite to" Computei Department Panasonic Industria: Company 

D vision ot Matsushita Electric Corporation of America, 

One Panasonic Way Secaucus (NJ 07094. Or call (201) 382-4261 
The Рапаѕог c Sr. Partner it's everything you ve always needed 


e in à portable 


uter bur never had before. 


Panasonic 


Industrial Company 


StarPolish 


Polished WordStar" is a Sight to Behold! 


StarPolish!" On-screen attributes include: 


Bal df ace italics underline 
subscripts SUPE? cepi pts 


ت 4 


| Technical Characters: 
HAPBvYrhà4[(gséUEcsoUhstcnszZ3i/jsgc?7ií27vé£&na 
cir Buck iur dolo Рта е eum tuere deli Тереса, весне е TCENDETIE 


What You See is What You Get...and MORE 


On-Screen Enhancements: Printer Support Enhanced Too! 

With Color Adaptor and Monitor: Get the most from your dot matrix or ink jet printer 
Bold, underline, sub and superscript, italic, without worrying about an assembly language patch. 
and technical А menu of popular printers gives you automatic 

With Monochrome Adaptor: installation of all features. А custom installation 
Bold and underline. Others indicated on status line question/answer session is available for printers not on 

Custom Level 3 Help Screen the menu. 


Replaces need for keyboard template for 
keystroke savings 


WordStar Compatibility - No Retraining Versions Now Available For: 


Keystrokes IBM PC? and РС-ХТ® 
User has option of keystroke saving techniques PC Compatibles 
Files Victor 90009 


i ow MAU iss accessible 
olished WordStar files accessible by A | 
standard WordStar $1 2 5. ОО | 
Utilities Md. Customers add 5% Sales Tax 
Use of MailMerge®, SpellStar®, StarIndex® is i ru 
not affected | 


We've made WordStar a lot more likeable! 


StarPolish is a trademark of TDI Systems, Inc. 

WordStar, MailMerge, SpellStar, StarIndex are registered trademarks of 
MicroPro International Corp. 

IBM PC and PC-XT are registered trademarks of Internationa! Business 
Machines: Corp. Rockville, Maryland 20850 

Victor 9000 is a registered trademark of Victor Technologies, Inc. (301) 340-8700 
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LEARNING WITH LOGO 
Dan Watt 

BYTE Books/McGraw-Hill 
New York: 1983 

208 pages, $22.95 


THE TOLL FREE 
MICROCOMPUTER INDEX 
Richard J. Volz and 

Gene E. Thompson 
Spokane Technical Press 
Spokane, WA: 1983 

360 pages. $14.95 


LEARNING WITH LOGO 
Reviewed by Tim Barclay 


hen teachers ask 
what they should be 
doing with microcomputers 
w at the elementary school 
= level, we say Logo, and the 
s second thing we say is, get 
5 Dan Watt's book, Learning 
= with Logo. As a part of the 
> MIT Logo Project, Watt was 
д responsible for the pilot 
& study in Brookline, Massa- 
м chusetts, schools. Before 
3 working on Logo, he was an 
elementary school teacher 
at the middle school level, and prior to 
that he was a curriculum developer with 
the Elementary Science Study. a federal- 
ly supported curriculum-development 
project of the late 1960s. It is this depth 
of teaching experience combined with 
his thorough understanding of Logo 
that he brings to his book, and it shines 
through. The book is a successful com- 
bination of Logo programming, Logo 
philosophy, and teaching strategies. 
Although there are other books that 
dea! with one or another of these 
aspects of Logo, none that I know of en- 
compasses all three, not to mention 
with such success. 

The book is written for an Apple using 
the Terrapin/Krell versions of Logo but 
includes appendixes that list necessary 
modifications for Apple Logo and TI 


Logo users. A separate edition Ж the 
book, Learning with Apple Logo, is also 
available: editions for Logo on Atari. 
Commodore, and Texas Instruments are 
in preparation. 


А LEARNING ADVENTURE 


Learning with Logo is challenging and re- 
warding for children and adults alike. 
The initial chapters of the three-part 
book are written with 10- to 13-year-olds 
in mind, but in no way does this intro- 
duction insult the intelligence of the 
novice adult embarked on a new adven- 
ture. The ideas are also accessible to 
younger children with the help of a 
teacher: in fact, the author includes 
several teaching hints within each 
chapter for this purpose. 

The basic graphics commands for 


drawing on the screen are ` 
all introduced in this first 
section as well as the nec- 
essary commands for sav- 
ing procedures and pic- 
tures on disk and for going 
to the editor to define your 
own new procedures. Any- 
one who completes the first 
portion of this spiral- 
bound, easy-to-use book 
befriends the Logo turtle 
and learns how to draw de- 
signs and pictures on the 
screen. 

The second section of the 
book introduces more so- 
phisticated programming 
concepts that use graphics, 
words, and lists. The uses of 
variables and conditionals 
are also included. These 
abstract concepts, which 
can be so mystifying when 
first encountered in alge- 
bra, come as simple solu- 
tions to real needs that 
every Logo learner encoun- 
ters while writing graphics 
programs. It is an example 
of e Seymour Papert, the head of 
the MIT Logo Project. is talking about 
when he refers to setting up natural 
learning environments. That means pro- 
viding a context in which students can 
explore, try new ideas, and find their 
own solutions as problems arise. 

Watt shows the reader examples of 
some of the complex designs that can 
be drawn using recursion, such as 
rotating polygons, growing squares, and 
spirals. He explains the procedures that 
he used to create these shapes and sug- 
gests further investigations. 

In addition to these more advanced 
graphics programming ideas, the author 
introduces the use of words and lists, 
explaining how to write interactive pro- 
grams in a chapter called "Conversa- 
(text continued on page 80) 
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\text continued from page 79) 

tions with the Computer: Activities with 
Numbers, Words and Lists?" As is true 
throughout the book. in his presenta- 
tion of new commands and concepts 
Watt braids several modes of presenta- 
tion together. They include: 


e examples for the reader to try on the 
microcomputer that use commands 
needed to work with lists 

è explanations of what the examples 
are doing 

e cartoon sequences that graphically 
present the ideas 

e "explorations—suggested problems 
to try on your own 

e "helpers hints—more detailed ex- 
planations and teaching suggestions 


By the end of this chapter, the reader 
is able to write procedures for conver- 
sations with the computer and quiz pro- 
grams that are carefully designed using 
multiple subprocedures. For the person 
willing to work through these steps, 


understanding and fluency can develop. 

The third section of the book builds 
upon the skills that have been devel- 
oped in the first two sections. Each of 
the four chapters in this section takes 
a single programming project and de- 
velops the many procedures that make 
up the final program. The first project 
is an interactive computer game called 
Shoot, in which the player tries to hit a 
target with the turtle. Next is Quickdraw, 
which is described as a "Turtle Drawing 
Activity for Young Children.” A chapter 
on animating the turtle follows, accom- 
panied by a project called Racetrack, 
and last is a chapter on writing poetry 
called Poet. These later sections are ap- 
propriate for both older readers work- 
ing independently or for younger users 
with assistance nearby. 


TEACHERS ALSO BENEFIT 


Learning with Loge is designed to be used 
with a preprogrammed disk of proce- 
dures (515.95) that includes the afore- 


mentioned Shoot, Quickdraw, Race- 
track, and Poet. Watt intends his au- 
dience to learn these procedures 
gradually. initially by just using and see- 
ing them in action, later by studying and 
changing them. The disk also enables 
beginning learners to experience Logo 
in a more exciting way than they other- 
wise could. As an alternative to buying 
the disk, you can get a copy by typing 
the procedures listed in the appendix 
of the book. 

A motto of Logo is "no threshold, no 
ceiling: This means that the language 
is easily accessible to young children yet 
is still a powerful and sophisticated lan- 
guage. For instance, many 4-year-olds 
are using Logo, as are students at MIT. 
The low-threshold part lies in the turtle 
graphics. If you have used Logo at all 
you have undoubtedly experienced the 
delight of drawing designs or solving 
geometric problems. But a question 
teachers often ask is, what next? Right- 

(text continued on page 82) 


A REFURBISHED DAISY WHEEL TERMINAL 
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES. 


Three-In-One Offer! Just $895 From 
Your Computer Store. 


€ À 30 cps letter-quality printer 


e A timesharing keyboard terminal (when modem equipped) 
ө A Selectric*-style keyboard typewriter 


Aj daisy wheel printer terminals are renowned for 
exceptional performance, high reliability, and applications 
versatility. Now you can have all this for only $895** in our 


special limited offer. 

e 30 cps letter-quality printing 

e Changeable type faces 

€ Full ASCII keyboard with 
numeric pad 

e High resolution X-Y plotting 

* Complete electronic forms 
control 

e 128-character buffer 

è Asynchronous RS-232 interface 

e Printwheel, ribbon cartridge, 
and cable included 

e 30-day parts/labor warranty 
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And you can choose from a list of options including 
forms tractor, pin-feed platen, paper trays, side shelves, 
extra printwheels, APL keyboard and 2K buffer. 

Call your nearest A] region 


office to find the nearest com- 
puter store: San Jose, CA 
(408) 263-8520 (Sales); 
Rosemont, IL (312) 671-7155; 
Fair Lawn, NJ (201) 794-9316 


“Suggested selling price, excludes options 
and is subject to change without notice. 
Model shown includes certain options. 
Offer available only in the contiguous U.S, 


"Selectric is а trademark of ІВМ. 
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JACOBSON 
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©1984 Cosmos Inc. 


How long is an idea? 


With Revelation? by Cosmos, it 
won't matter. Our variable length 
structure lets you think long or short 
without worrying about needing disk 
space you don't have, or squandering 
space you can't afford. Think of it. 
Relational Data Base Management 
Software that saves up to 4076 of your 
PC’s disk space. 

Аз a powerful, enhanced version 
of the PICK™ Operating System, 
Revelation uses plain English to 
create files, menus, entry screens, 
process information and gener- 
ate reports. Plus, you can build, 


Cosmos Inc. 19530 Pacific Highway S. 


customize and update your data base 
application without being an experi- 
enced programmer. 

When you introduce your IBM* 
PC or compatible to Revelation, 
you'll see it change into a friendly 
brute that can communicate with 
other computers. Also featured is a 
hybrid full-structured programming 
language with an interactive debug- 
ging tool for serious development 
work. 

Besides bringing the power, speed 
and flexibility of a minicomputer to 
your PC, Revelation works with 


COSMOS 
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MS/DOS" so you can use all the 
popular microcomputer software 
packages with the applications you 
develop. 

Indeed, Revelation is easy to get 
along with. А veritable gentle giant. 
But, you need to know more before 
you decide to buy what may become 
your most valuable business tool. 

So call us at (206) 824-9942 and let 
us arrange for you to see what we've 
got here. 


MS/DOS" of Microsoft Corp. IBM PC vi. енш 
TM of International Business Machin сате. 
PICK Operating System" of PICK SYSTE 5. 


Seattle, WA 98188, (206) 824-9942 


(text. continued from page 80) 

fully so, for there is more beyond the 
turtle world, such as using words and 
lists, writing interactive programs, and 
getting into embedded recursion. Be- 
ginners tend to expect that this part of 
Logo will also be as easily accessible, 
and it is not. Watt tackles this teaching 
problem by leading the reader careful- 
ly through material with the use of ex- 
amples, explanations, and teaching sug- 
gestions, all to be tried hands-on. After 
reading and working through this part 
of the book, teachers have told us that. 
for the first time, they understand words 
and lists. 


MINOR CRITICISM 


One potential pitfall when writing a 
book on Logo is how to sequence con- 
cepts and activities. Because there are 
any number of approaches, every Logo 
teacher will develop a favorite way. The 
author acknowledges this phenomenon 
by admitting "Here is what worked for 
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Figure 1; Repeating a random shape creates a design. 


me, you should do what works best for 
you.” And one section in his book where 
Watt's sequencing did not work for me 
was in Chapter 3 on Quickdraw. 
Quickdraw is a program that lets you 
perform turtle graphics with single-key 
entries. For instance, instead of typing 
FD space 20 Return (a total of six keys). 


Figure reprinted with permission from McGraw-Hill Book Company 


you just type Е With Е B, В, and L as 
single keys for FORWARD 20, BACK 20. 
RIGHT 30, and LEFT 30, respectively ' 
you can move and turn the turtle by pre- 
determined increments to make graph- 
ics designs. Quickdraw has some other 
useful procedures for saving and re- 
(text continued on page 84) 


DANA'S COMPUTER DISCOUNT 


] 


е 10 МВ Internal Type 

а Fully Documented 

€ Fully Software Compatible 

ә One Year $995 


€ 10 MB External Type 
æ Fully Documented 

e Fully Software Compatible 

* Inches Heavy Duly Power Supply 
e One Year Warranly Warranty 


MFG. BY XEBEC 51595.00 | uro ev хевес 


IBM PC KIT 


+ All Components Included 
* Full Documentations 

e 128 К Ram 

a 5 Expansion SIMS 


$149 


ONLY $995.00 


ail 


Dana's Discount Computer 
Buyers Club ж xk ж ж * 


e $12.00 Annual Membership (Refundable). 
$10.00 Credil Toward First Purchase. 

a Special Added Discounts. 

e Monthly Specials For Members Only, 

е Special Membership Account And I.D. Card. 

® Personal Checks Acceptable From Club Members. 


ORDER DESK 8:00 A.M. TO 5:00 P.M. 
T MON. THRU FRI. 
Orders normally shipped within 48 hours. 


COMMODORE 
DRIVE 


e Direct Dive Motor 
® Fully Commodore Compatibie 
® Using Stm Line Mechanism 


$329.95 


№ me 
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IBM COMPATIBLE 
POWER SUPPLY 


* Heavy Duty 130 Wati 


INCLUDES: 

* Deluxe Case v ® Recommended For 
a Power Supply жуап ev Hard Drive 

e Detachable Low Profile Keyboard ي‎ Кы ® Overload & Short 
© Mother Board Fully Socketed م‎ ew бсш! Protection 


р> 


* Highest Quality - Lowest Prices Ж 


IBM OR P | COLOR CARD FOR ІВМ | DISK DRIVE MULTI FUNCTION CARD 
BE. APPLE —— n ® RGB Н Res Color ә Color Graphics CONTROL CARD © 128k Ram Built-in. Expandable to 256k 

HARD mi Р; ч нә ii = EM © 4 Layer Board e Can Control 45% Dives $159.95 | ° 2 Раа Asynchronous Communication Ports 

DRIVE | mposi Hı hes Green — $199.95 : (AS-232 Interface) $299.95 


.00 
CASE 


ө includes Drive firackets 
@ Hinged Lid 
ө ІВМ Style Front Panel 


$79.95 


e. 


314 DRIVE 
IBM OR APPLE 


Lg 


FULL HEIGHT 


ev Apple Il & E Compatible | TEAC FOSSE 
8 pple a e $179.95 
Single Sided 143 K Capacity | TEAC FDSSF 
CALL FOR PRICE эз әна $249.05 
Join Our 
Club 
And Save! 


Orders: 1-800-262-DANA 92105 


4164 RAM 9 PC. MIN. ORDER ONLY $4.95 


COMPATIBLE 
DRIVES ; 


Dana's Computer Discount 
P.O. Box 15485, Santa Ana, California 


IBM COMPATIBLE 
KEYBOARD ف‎ 
© Low Profile 

© 10 Funclion Keys 

€ Numeric Key Pad 

e Cursor Control Keys 


TIPFFEILIA. 


$149.95 


HALF HEIGHT 
Apple 1 à Е Compatible 
Sim Line - 40 Trac w/Palch 
‹ Single Sed 143 K Capacity 

$179.95 


Product shipped In factory 
cartons with manufacturers 
warranty. Prices & availabilily 
subject to change wilhoul 
notice. 


In California: (714) 953-9105 


International orders accepted witha $5.00 surcharge for handling, plus shipping charges в Weaccept Visa. MaslerCard, Money Orders, 
and Certified checks e Checks require bank clearance e California residents add 6% sales tax e All subject to availability, 3cceptance, 
and verification e All sales are final e Satistaction guaranteed ог full refund. 


*Eagle. IBM, Apple, Apple ПЕ, and Commodore are all registered trade marks of Eagle, IAM, Apple and Commodore corporations. 
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HOW TO TURN IBM INTO ABC. 


Introducing the Plume/Waite Computer Series. 


The Waite Group, the people who wrote the 
book on computer books, have done it again. 
They've produced a remarkable series on the 
world's most popular personal computers, the 
IBM® PC and IBM® XT. 

The complete Plume/Waite library for the 
IBM PC and XT consists of five detailed vol- 
umes written for everyone from the computer 
beginner to the professional programmer. 

e DOS Primer for the IBM? PC and XT — 
the first book anyone with an IBM PC and XT 
should buy. It gets you started managing 
resources and controlling & running pro- 
grams — so you can get the most out of your 
computer. 

e BASIC Primer for the IBM® PC and XT — 
the guide for BASIC, the world's most popular 
computer language. It offers a wide variety of 
at-the-keyboard examples, along with projects 
that draw on the versatile graphic and sound 
capabilities of the PC and XT. 

e PASCAL Primer for the IBM® PC — for 
those ready to take the next step in computer 
science. This general purpose language can be 
used by both the novice and the programmer 
who wants to develop commercial software. 

* ASSEMBLY LANGUAGE Primer for the 
IBM® PC and XT — the book that teaches the 
programmer the innermost secrets of the IBM 
PC and XT. Because ASSEMBLY is the most 


powerful language available, you'll be able to 


access each and every one of your machine's 
features. 

e BLUEBOOK OF ASSEMBLY ROUTINES 
for the IBM * PC and XT — the book where 
you'll find a variety of pre-tested, debugged 
routines you can use with your own BASIC, 
PASCAL, or ASSEMBLY LANGUAGE pro- 
grams — routines that will improve your soft- 
ware's performance and save you time. 

So if you'd like to get the most out of your 
computer, get the Plume/Waite Computer 
Series. Whatever your level, it'll make learning 
your IBM PC and IBM XT as easy as ABC. 


New American Library, P.O. Box 999 Es. 


Bergenfield, N.J. 07621 
Please send me: 


—— Dos Primer 25494 ($14.95); — Basic Primer 25495 
($16.95); — Pascal Primer 25496 ($17.95); — Assembly 
Language Primer 25497 ($21.95); __ Bluebook of Assembly 
Routines Z5498 ($19.95). Add $1.50 postage and handling per 
order. I enclose __. check, — money order (no СОЮ or cash), 
or charge — Visa, — Master Card. 


~ Exp Date 


3 


~ State ip" 


Allow a minimum of 4-6 weeks for delivery. This 
offer, prices and numbers are subject to change 
without notice, Offer expires December 31, 1984. 


З 


© 
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(text continued from page 82) 

drawing a set of commands, but it does 
not include any other graphics com- 
mands. 

One very practical use for Quickdraw 
is for young children who cannot type 
the longer command words. Another 
use is to speed up graphics drawing. 
What I find inappropriate, however, is 
the series of suggested drawing activi- 
ties using Quickdraw. These drawings 
(see figure 1) really beg for the REPEAT 
command. Without the REPEAT com- 
mand, you have to enter the sequence 
of commands for the random shape 
(FFLLFLLLLFFFLLLLLFF) and then type 
them in repeatedly twelve more times. 
There is something to be said for 
motivating the learning of a new com- 
mand by creating a need for it, but that 
does not seem to be part of the author's 
scheme here. This example seems to 
highlight the challenge of trying to 
balance easy access against interesting 
output. 


BOOK REVIEWS 


Just as Logo uses turtle graphics as an 
entry into understanding programming, 
so also the author has included graphics 
in this book to clarify language and 
computer concepts. For this he has 
used a series of cartoon characters who 
act out the processes being carried on 
inside the computer. But the cartoons 
of a Logo elf, robot primitives, mailbags, 
mailboxes, and trash cans do not seem 
to help. Rather than being worth a thou- 
sand words, the cartoons require all the 
intense study that a page of print can 
demand if you are to understand the 
concepts being presented. They are 
easily skipped over. however, so you 
can ignore them and concentrate on 
just the words. This is a minor criticism 
about an otherwise marvelous book. 

Anybody planning to teach Logo 
should have his or her own copy avail- 
able in the classroom for quick 
reference. The more you refer to Dan 
Watt's book, the more enamored with 
it and with Logo you will become. 


THE TOLL FREE MICROCOMPUTER INDEX 
Reviewed by Maria V. Peeler 


ne problem with promising too 

much is that it's hard to live up to 
it. In this case, the product is slightly less 
than the promise. 

That's the core of the discrepancy 
with The Toll Free Microcomputer Index. The 
authors use so much space in the first 
14 pages glorifying the book's virtues— 
how it will save money, time, and head- 
aches; how it will save the cost of a pro- 
fessional research service or consultant, 
the cost of microcomputer-magazine 
subscriptions, the cost of training the 
neophyte computer enthusiast—that the 
simple usefulness of the book is buried, 
leaving the reader a little shortchanged 
in the end. 


TAKE A LOOK 


Neophytes don't become wise com- 
(text continued on page 86) 


70 MAIN/FRAMES 


800D2F 
5" Floppy Main/Frame 


(10 cards) $392 


32 Page 
Free Fokt 
„Рак! Catalog 
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FROM $100 


2215 


5" Floppy Winchester 
Main/Frame (7.cards) 


$380 


Write or call for our brochure which 
includes our application note: 
"Making micros, better than any 


ol’ box computer” 


—& DISK ENCLOSURES 7 


2905 
5" Disk Enclosure $100 


—]N EGIAND 


8620 Roosevelt Ave./Visalia, CA 93294 


209/651-1203 


We accept BankAmericord Visa and MasterCard 
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HIGH TECHNOLOGY AT AFFORDABLE PRICES 


Dot Matrix Printers 

C. Itoh Prowriter (8510). ............ $ 369.88 
C. Itoh Prowriter 2, (136 col.......... 589.88 
C. Itoh Prowriter ВРІ (Code compatible with 
IBM-PC dot matrix PD (dia on tee 439.88 
Giton Momo. dioere . 509.88 
C. Itoh HotDot-2 (136 со).. A S4 eO». 729.88 
Epson RX/FX Series. . dede esso CALE 
DataProducts BAB Bch E 439.88 


DataProducts P-132 w/4-color ...,. 1699.88 


Inforunner Riteman....,............. 339.88 
Mannesmann Tally 160-L.,.......,.. 629.88 
Mannesmann Tally 180-L............ 879.88 
Mannesmann Tally Spirit-BO ......... 329.88 
Okidata Microline 82A/83A............ CALL 
Okidata Microline 84 Step ll......,.... CALL 
Okldata Microline 92 ............... ... GALL 
Okidata Microline 93 .................. CALL 
92/93/84 Plug-n-Play ROMs for graphic 
compatibility with IBM-PC ........ Р y 

Star Micronics Gemini 10X........... 299.88 
Star Micronics Gemini 15X........... 419.88 
Star Micronics Delta 10..,........... 439.88 
Star Micronics Delta 15............ ,. 589.88 
Star Micronics Radix 10/15............ CALL 


Toshiba P-1351 "nhb«orübeovcethpanuesemtd 1689.88 
Toshiba P-1351 Tractor. ............. 169.88 


Letter-Quality Printers 

C. Itoh A-10 Starwriter (18 cps).....$ 549.88 
C. Itoh F-10 Starwriter (40 cps) ..... 1079.88 
С. Hoh F-10 Printmaster (55 cps) ... 1379.88 
Diablo Series Printers ....... ME Р. CALL 
NEC 2010/2030 (18 cps)......... 
NEC 2050 for IBM-PC (18 cps)....... 899.88 
NEC 3530 (33 Cps)................. 1429.88 
NEC 3550 for IBM-PC (33 cps) ..... 1779.88 
NEC 7730 (50 cps)................. 1939.88 
Qume Series Printers. ................. CALL 
Silver Reed EXP-770 (25 cps)........ 979.88 
Silver Reed EXP-550 (17 cps)........ 559.88 


Silver Reed EXP-500 (12 cps)........ 439.88 
Smith Corona Memory Correct lil Messenger 
(12 cps) w/interface module ......... 589.88 
Star Micronics PowerType (18 cps) .... CALL 
Printer Accessories 

Printer CableS..........:............$ 29,88 


Pkasso-U Printer Card & cable....... 129.88 
Grappler+ Printer Card & cable...... 109.88 


80 Column Printer Stand........ 2a. 39.88 
132 Column Printer Stand........,.... 49.88 
Trace Sound Traps ............ LAS. .. CALL 
2-Way Printer Switch Box..,......... 109.88 
4-Way Printer Switch Box............ 159.88 
Quadram Microfazer Print Buffers ..... CALL 
Monitors 


Amdek 300G (green) ...............$ 144.88 
Amdek 300A (amber) чое =з» рур» »е в % 159.88 


Amdek Color-1+ ............... e. 919.88 
Amdek Color-2 (RGB) ..... sa 459.88 
NEC JB-1205M (amber) ............. 159.88 
NEC JB-1201M (green).............. 159.88 


Princeton Graphics HX-12 (RGB)..... 509.88 
Princeton Graphics Max-12.......... 199.88 
Quadram QuadChrome (RGB) ....... 519.88 


Roland DG-121 (green/amben....... 149.88 
Roland DG-122 (green/amber)..... ,. 179.88 
USI РЕЗ (12" amber)................. 179.88 
Modems 

Hayes Micromodem lle............ .$ 259.88 
Hayes Smartmodem 300 ............ 239.88 
Hayes Smartmodem 1200. ......... . 559.88 
Hayes 1200B (IBM-PO).............. 479.88 
Novation AppleCat 300 baud...... ,. 239.88 
Novation AppleCat 1200 baud....... 489.88 


Novation SmartCat 103, 300bd...... 179.88 
429.88 


. 449.88 


Novation SmartCat 212, 1200bd..... 
Novation Access 1-2-3 (IBM-PCO).... 


USR Password, 1200 baud ........ .. 369.88 
USR PC 1200 baud Modem/Multifunction 
board w/64-256K, clock, parallel port 

& Telpac software ..... MACS vetustas GALE 


IBM-PC Peripherals 

64K Memory (4164/200ns) 9/pkg. ... $ 79.88 
AST MegaPlusil (64K) ............... 289.88 
AST SixPak Plus (64K)............... 299.88 
Hercules Graphics Card ..... WI." . 379.88 
Microsoft Mouse (parallel) .,......... 149.88 
Microsoft Mouse (RS-232)........... 159.88 
Mouse Systems PC-Mouse.......... 219.88 
Paradise MultiDisplay................ 479.88 
Quadram Quadboard.................. CALL 
Quadram Quad 512 t (64K) ........, 239.88 
Quadram QuadOolor-1............... 219.88 
Quadram QuadColor-2............... 229,88 
Quadram Parallel Card, RS-232C Card or 


Clock/Calendar Сага............... <... 79.88 
Tandon TM 100-2 Double-sided 

floppy disk drive .,,...,,,.......-.-... 229.88 
Titan Cygnus I/O (parallel) . аен 149.98 
Titan Cygnus I/O (R&232)........... 169.88 
TG Joystick........... e cea 59,88 
Apple Peripherals 


ALS CP/M Plus Card (CP/M 3.0} ...$ 329.88 
AMT MicroDrive (half height)......... 279.88 
Microsoft 280 Softcard. .............,. CALL 


Quadram eRAM (Ile 80 cols) ,.,..... 119.88 
Rana Elite-1 Disk Drive. ......,..,... 259.88 
TBL Cooling Fan....... TUM UE LLL 
TBL Disk Drive Controller............. 69.88 
Titan Accelerator ll.................. 469.88 
Titan Memory Board Boards.........,. CALL 
Videx VideoTerm............ «esee . 239.88 
Videx UltraTerm (BO/160 iy ... 289.88 
Videx Enhancer Il .......... an... 709.88 
Videx PSIO interface board... а 70-88 


ALLOY e ADVANCED LOGIC SYSTEMS è AMDEK € ANADEX e ASTe CCS e CARDCO € C ITOH € COMREX e COLUMBIA DATA PRODUCTS 
CURTIS MANUFACTURING € DATA PRODUCTS (IDS) € DIABLO e DTC e EAGLE COMPUTER € EASIFEED e ЕРО e EPSON е FRANKLIN COMPUTER 
HAYES MICROCOMPUTER PRODUCTS € HERCULES COMPUTER TECHNOLOGY € INFORUNNER € INTERACTIVE STRUCTURES € JMM 
JUKI e KENSINGTON MICROWARE € LEADING EDGE è LQ € MANNESMAN TALLY € MA SYSTEMS è MICROSOFT e MILFORD NULL MODEM 
MOUSE SYSTEMS € NOVATION е NEC € OKIDATA e ORANGE MICRO e PARADISE SYSTEMS € PERFECT DATA è PRINCETON GRAPHICS 
QUADRAM € QUME € QCS е RANA SYSTEMS e ROLAND DG * SILVER REED € SMITH-CORONA € STAR MICRONICS € TANDON e TECMAR 


TITAN e TOSHIBA e USI e US ROBOTICS è VIDEX 


We know computer mail-order... 


We wrote the book! 


The book is ready: our Spring 1984 Catalog, a compre- 
hensive buyer's guide that makes shopping by mail easier than 
ever before. Now you can get straight answers and complete 
specifications from one source. And we explain the technical 
terms so that even beginners can understand what they're 
buying. No matter how you order—by phone or mail—you'll get 
the answers you need to select the right item every time. 
Choose from over 300 products: dot-matrix & letter-quality 
printers, printer interfaces, cables, stands, printwheels, ribbons & 
supplies, plus modems, monitors & peripheral boards for the 
Apple/Franklin, IBM-PC and compatibles. We also carry the 
Columbia, Eagle, Franklin and Memotech computer systems. 
Find out what it's like to shop with the company that wrote the 


book on computar mail order. send $2 for our Spring 1984 


Catalog (sent 1st Class US Mail). 


(603) 881-9855 
TECHNICAL SALES DESK 


(800) 343-0726 
TOLL-FREE ORDER DESK 
Hours: 9:00 to 5:30 EST, Mon-Fri 


@ FREE UPS ground shipping on all orders 

Ш Shipments fully insured at no extra charge 

E MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 

@ No surcharges on credit card 

@ Credit cards are not charged until your order 
is shipped from our warehouse 

Ш CODs accepted up to $1000 (add $10 for COD 
handling). Payable with certified check, 
money order or cash. 

E Full mfg. warranty on all products sold 

B 1-year extended warranty service is now 
available for many products (just ask us) 

E Sorry, no APO/FPO or foreign orders 


THE BOTTOM LINE 


MILFORD, NH 03055-0493 О TELEPHONE (603) 881-9855 
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(text continued from page 84) 

puter buyers by calling 1-800-numbers; 
businesses cant completely bypass 
consultants or research services by call- 
ing 1-800-numbers; and most of us who 
buy computer magazines do so to en- 
joy articles, learn a little, and find out 
who has the lowest price on a Hayes 
modem this month—not to find out 
which companies have toll-free 
numbers. 

That doesn't mean that this book isn't 
worth a look. It just means that The Toll 
Free Microcomputer Index is not the super- 
book its authors proclaim it to be. Taken 
in that light, it can be a helpful manual— 
especially to computer dealers, con- 
sultants, and myriad other individuals 
who tend to rely on information and 
merchandise from national rather than 
local sources. 


COLORFUL CONTENTS 


The Toll Free Microcomputer Index consists of 
two parts, The White Pages are an 


BOOK REVIEWS 


alphabetized database holding over 
500 records on companies that main- 
tain toll-free lines. The Orchid Pages 
consist of an alphabetized listing of 
keywords pertinent both to specific 
brands and large general categories. 
The two sections more or less corre- 
spond to a telephone book's white and 
yellow pages and function similarly. 

The foreword to the Orchid Pages 
promises an index to the Keyword Index 
(which gives the name of the company 
and a one-line description), a Catalog 
Index, Information Index, and Location 
Index. Dont bother looking for the last 
three. They aren't there. According to 
the authors, funding ran out and they 
hope to include those indexes in the 
next edition. 


OVERSIGHTS 


А few oversights exist. For example, it 
has a list for Morrow Inc., but it de- 
scribes it only under Morrow Micro 
Decision Computer Systems and makes 


Modula-2.- 


Simply 
Better. 


a better language. 


Modula-2. Simple like Pascal (if you know Pascal, 
you can be writing Modula programs in hours) bul with 
much more power and flexibility. Power 1o handle any 
professional application, so there's no need for extensions. 

Modula-2. Better than C because it gives you 


than C or Pascal. They're finding 
" — Modula-2, by Niklaus Wirth, the creator of 
Pascal. For professional programmers, il's simply 


More and 
more software de- 
"  welopers are finding a 
new language simply better 


application, 


strong typing and superior separate compilatian 


facilities. That means you write cleaner 


programs, faster. 


Only LOGITECH s Modula-2/86 system translates 
directly into high-speed native code far PC-DOS™, 
MS-DOS™ and CP/M-86". 


PC-DOS is a TM of IBM. MS-DOS is a TM of Micresofl, CP/M-Bb is a TM ol 
Digital Research, VAX/VMS is a TM of Digilal Equipment Corp. 
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No other system speeds your Modula programs 
alang faster than our native code compiler. And our 
high-level, symbolic debugger ensures your programs 
arrive in flawless running condition. 

Multi-level overlays, 8087 support, ROMable 
code, and 2 full library of standard modules make 
Modula-2/86 the perfect system for every professional 


We also offer the only VAX/VMS" resident and 
cross compiler for the 8086. 

For VAX mainframes to PCs, look to LOGITECH's 
Modula-2 software development systems. For 
professional programmers, it's simply a better choice. 


LOGITECH 


805 Veterans Blvd., Redwood City, CA 94063 
415*365*9852 

LOGITECH SA (in Europe), СН“ 1143 Apples, Switzerland 
LOGITECH Sri., Corsa Nigra 60, 10015 IVREA TD, кау 


no mention or cross-reference to Mor- 
row's hard-disk manufacturing. 
Despite the exclusion of three in- 
dexes, the oversights, and the overprais- 
ing in the stiff, textbook prose of the 
first 14 pages, the book looks profes- 
sional. The cross-references, although 
not exhaustive, are at least accurate and 
adequate for its limited database. It is 
well printed on good quality paper, has 
a pleasant cover, and has few errors or 
typos. The book is available to user 
groups or clubs at a discount. ш 


Tim Barclay. director of the Computer Resource 
Center at Technical Education Research Centers, 
8 Eliot St., Cambridge, Massachusetts 02138, 
writes frequently for its newsletter, Hands On. 
He also conducts teacher workshops on using 
microcomputers in education. 


Maria V. Peeler (7002 37th SE, Lacey, WA 
98503) is a technical writer and a public- 
information officer at the Washington State 
Utilities and Transportation Commission. 
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"CenTech is à registered trade name for Cenna Technology. 
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Y CeNIEch 


Cenna Technology, Inc.. 185 Cottage Avenue, Sandy. Utah 84070. U.S.A. 


= 


ont color. 


| CenTech's Premium ColorDisk™ 


Diskettes for Rapid Coding 
and Filing Ease. 
Every diskette individually tested and 


certified 10096 error free — beyond 
65% clipping level. 


e Advanced microfinishing of media 
surface. 

e Quality and reliability backed by 
CenTech's exclusive Timeless 
Warranty!" 


CenTech*...the diskette you'll wish 
you had started with. 


Call 801/255-3999 or Telex 499-6093 


_ WHAT TO WARE WHILE 


| General Ledger 
| Genes 8 


— ы -=t 


Go ahead. Slip into something com- 


fortable. Ware the most comfortable, 
most sophisticated microcomputer 
accounting software in the world. 
Open Systems. Accounting software 
so rich in features, it can handle the 
complex problems of today’s small 
business with unprecedented ease. 
Software so flexible, it runs on all 
popular microcomputers. And can 
grow tight along with your busi- 
ness needs. 

With Open Systems, you can start 
with one product then add others as 


your business prospers. No other 
accounting line is so complete. With : 
choice of General LS Accounts 
Receivable, Accounts Payable, Inven- 
tory, Payroll, Job Cost, Sales Order, 
Purchase Order and Fixed Assets as 
well as a Report Writer that links youi 
accounting data to popular spread- 
sheets, word processors E graphic: 
software. Assuring you the luxury of 
a perfect software ad Today, tomor- 
row and for years to come. 

The fact is, Ah! d Systems meets 

ys small b 


the needs of usiness 


BALANCING THE BOOKS. 


so completely, it's become one of 
the best selling lines of accounting 
software on the market. More than 
300,000 accounting products are pro- 
viding comprehensive accounting 
solutions for businesses throughout 
the world. Now that's comforting. 
Call Open Systems right now. And 
get your mind off the books. For the 
dealer nearest you call 


1-800-328-2276 


OPEN SYSTEMS * 430 OAK GROVE, MINNEAPOLIS, MN 55403 » A UCCEL COMPANY 


; 
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Whit 
brought vou the C con piler i 1979 anc ; users as UND 
Idris, the micro UNIX, in 1980 D, now | simu taneously 
announces Idris а as an appli 1 under = wil Бе а. with the UNIX 
MS-DOS. fusr/group standards 
Available to run on the IBM PC, = provides application portability 
Data General, DEC Rainbow and other = contains all the most important UNIX 
PC/MS-DOS-based systems, Idris js (ыг utilities in a 1.5 megabyte disk 
an application: = all at a new, low price. 


97 Lowell Road, Concord, MA 01742, (617) 369-8499, Telex 750246 SOFTWARE CNCM 
UNIX, UNIX-6, UNIX-7, UNIX III, UNIX V, BSD 4.1/4.2 are trademarks of Bell Laboratories; Venix is a trademark of Venturecom; 

MS-DOS, Xenix are trademarks of Microsoft Corp. PC-DOS is a trademark of International Business Machines Corp.; Rainbow is a trademark of Digital Equipment Corporation; 

ldris i n a trademark of Whitesmiths, Lad. 


CLUBS & NEWSLETTERS 


€ CHICAGO BBS ON ART 

AND TECHNOLOGY, The Center 
for Advanced Studies in Art 
and Technology (CASAT) at the 
School of the Art Institute of 
Chicago has set up a bulletin- 
board system (BBS) for artists 
and scientists to exchange infor- 
mation and ideas concerning 
the uses of technology in the 
arts, Research projects under 
way include sound synthesis 
and image processing. You can 
up- or download Apple 
high-resolution images to the 
system. CASAT’s bulletin board 
is (312) 443-3744. 


€ 50 FIGS ON TREE 

The FORTH Interest Group (FIG) 
announces the formation of the 
50th chapter in Berkeley, Califor- 
nia. FiG, a nonprofit organiza- 
tion, serves more than 4000 
users of the FORTH computer 
language. It also sponsors the 
FiG-Tree, an on-line FORTH 
database (a 300-bit-per-second 
BBS) at (415) 538-3580. 
Membership is $15 a year ($27 
foreign} and includes a subscrip- 
tion to FORTH Dimensions, a bi- 
monthly newsletter. Contact the 
FORTH Interest Group, POB 
1105, San Carlos, CA 94070, 
(415) 962-8653. 


© ARTISTIC GRASS ROOTS 

Art, Computers and Education (ACE) 
is a grass-roots group of artists, 
teachers, technicians, software 
developers, and art educators 
that meets to discuss issues in 
the arts and in art education in- 
volving the use of computers. 
Its newsletter contains inter- 
views, software reviews, and 
reviews of arts peripherals. A $5 
membership fee per school 
year entitles you to receive the 
ACE newsletter. For details, 
write to ACE, 3155 Avalon 
Court, Palo Alto, CA 94306. 


© HUG IN CONN 

The Connecticut Heath Users 
Group (CONNHUG) meets at 7 
p.m. on the first Wednesday of 
each month at the Heathkit 
Electronic Center in Avon, Con- 
necticut. The club maintains a 
bulletin board at (203) 
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674-8915. By providing a forum 
for information exchange. 
CONNHUG aims to educate in 
the area of computer science. 
particularly Heath/Zenith com- 
puters. For further details, con- 
tact CONNHUG, 395 West Main 
St., Avon, CT 06001. (203) 
678-0323. 


© GET INSIDE IRIS 

The IRIS Users Group (indepen- 
dent of Point 4 Data Corpora- 
tion, which owns the IRIS 
license) produces a quarterly 
newsletter, Inside IRIS, that con- 
tains educational and infor- 
mative articles for more than 
20.000 users. A BBS using the 
IRIS (interactive real-time infor- 
mation system) operating system 
is on line at (303) 44X-CLUB. A 
membership fee is $35 a year 
and includes the newsletter. For 
further information. call Doc 
Gordon at (303) 449-7637, 
Chauncey Taylor at (303) 
663-1400, or write the IRIS 
Users Group. 1531 North Lin- 
coln Ave. Loveland. CO 80537. 


€ ASK THE ORACLE 

Oracle Network Headquarters 
Silicon Valley Interchange 
RCP/M (remote CP/M) bulletin- 
board system is a nonprofit 
public-domain system operating 
24 hours a day. Running on a 
CompuPro 816 with a 40-mega- 
byte hard-disk drive, Oracle can 
accommodate more than 2500 
on-line files of news releases. 
communications, utilities, data 
on 16-bit computers, and items 
of interest to users of Apple. 
Osborne, IBM PC. and Compu- 
Pro. The 300- or 1200-bps 
system's number is (408) 
732-9190. Registration is re- 
quired. Send a six-digit 
password and a $25 annual 
membership fee to Oracle Net- 
work Headquarters. Silicon 
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CLUBS & NEWSLETTERS is а forum for letting BYTE readers know what is hap- 
pening іп the microcomputing community. Emphasis will be given to electronic bulletin- 
board services. club-sponsored classes, community-help projects. field trips, and other 
activities outside of routine meetings. Of course. we will continue to list new clubs, their 
addresses and contact persons, and other information of interest. To list events on schedule, 
we must receive your information at least four months in advance. Send information 


Valley interchange RCP/M, Attn: 
Registration, POB 532, Cuper- 
tino, CA 95015. 


© "WORKSTEADER'S" FACT 
SOURCE, The National Associa- 
tion for the Cottage Industry is 
a nonprofit association that pro- 
vides the home-based business- 
person with access to informa- 
tion supporting "worksteading" 
as a financially viable alter- 
native. It sponsors quarterly 
regional conferences апа peri- 
odic seminars. A related news- 
letter, Mind Your Own Business At 
Home, is available. Contact the 
National Association for the 
Cottage Industry. POB 14460, 
Chicago. IL 60614. (312) 
472-8116, 


Ф HAWKEYE AREA ATARI 
USERS GROUP. Eastern [ома 
Atari owners have banded 
together to form Hawkatari, a 
users group that meets monthly 
and produces a newsletter. A 
library of public-domain soft- 
ware is maintained and 
members are encouraged to 
submit their programs. New 
members are welcome to join 
for 56 a year. Contact J.K. 
Wiese, Hawkatari. 2565 22nd 
Ave.. Marion, ІА 52302. 


9 ACES MEET IN THE SUN- 
SHINE STATE. The Jacksonville 
Atari Computer Enthusiasts 
(JACE) is an independent users 
group that meets regularly and 
produces a newsletter that con- 
tains reviews, program listings, 
classified ads, and news. A SIO 
membership fee entitles Atari 
owners to become members. 
Sample newsletters are $1 each. 
Contact JACE. 1187 Dunbar 
Court, Orange Park. FL 32073. 


Ө HOW TO EXPORT SOFT 
WARE. World Software Markets 


to BYTE. Clubs & Newsletters; РОВ 372. Hancock. NH 03449. 


(WSM) are covered in The WSM 
Newsletter, a monthly publication 
from World Education Markets 
Inc. It provides readers with in- 
formation about overseas ex- 
port and licensing opportunities 
of software. This includes trends 
and developments in home. 
business, and school microcom- 
puter markets. For details, con- 
tact WSM, Garrett Park, MD 
20896-0255. 


© A SOURCE FOR COM- 
PARATIVE PRICING, Computer 
Price Alert is billed as a national 
survey of computer and soft- 
ware prices. Each issue reports 
the three lowest prices on cer- 
tain materials as the result of a 
scan of several hundred dis- 
count and mail-order firms. It in- 
cludes a listing of vendors who 
don't advertise elsewhere, thus 
keeping overhead expenses 
down. A one-year subscription 
(20 issues) is $48; a trial 
subscription (12 issues) is $36. 
Club discounts are available. For 
details, contact Computer Price 
Alert, POB 574, Cambridge, MA 
02238, (617) 354-8116. 


© BRIEFS FOR COMPUTER 
BUFFS, Owners of any brand of 
computer who live in the 
District of Columbia will benefit 
from the resources outlined in a 
monthly newsletter entitled 
Home Computer Briefs. It features 
articles on training, repairs, and 
other services; a word-process- 
ing column: a calendar of 
events; reviews of microcom- 
puter books; and a column for 
readers to share experiences. 
The information selected for the 
contents of the newsletter is 
designed to help disgruntled 
users tap the full potential of 
their equipment. A one-year 
subscription is $18. Contact 
Home Computer Briefs. Suite 1739, 
342! M St. NW, Washington, DC 
20007. (202) 965-4428. 


€ NORTH COUNTRY 
EDUCATORS UNITE, North Coun- 
try Micro is produced five times 
a year and brings together 
almost 1500 educators in the 
(continued on page 92) 
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INTRODUCING THE: 


PAPER SUPPLIER 


FEEDS UP TO FOUR TYPES OF 
PAPER WITHOUT MOVING BOXES 


Patent Pending 


AND STACKS PRINTED PAPER 


PAPER SUPPLIED 
FROM: 


e TOP SHELF 
e UNDER PARTNER 
e UNDER PRINTER 


ALL 
PRINTED PAPER 
RECEIVED AND 

STACKED AT 
TABLE LEVEL 


ATTACHES TO WALL OR 
CAN SET ON ANY DESK OR 
TABLE BEHIND PRINTER. 


WALL BRACKETS INCLUDED 
FOR USE WITHOUT BASE UNIT 


FREE STANDING FOR OPEN AREAS 


Texas Residents Add 6% Sales Tax 
For handling and shipping, add ..... 
For pre-assembled unit, add ........ 


ee | 


"*Réb$4q€35288985».95^M895*58b52994€9€«»9"9»99€* 


rm 
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PRINTER PARTNER 


$0095 


WITH BASE AND 
ADDITIONAL 
SUPPLY SHELF 


514995 


e HI IMPACT POLY 
STYRENE WITH 
STEEL SUPPORTS 

e STEEL BASE 

e BLACK SATIN SIDES 
AND BASE 

e EMBOSSED WHITE 
SHELVES 


ORDER NOW: 
1-800-521-3158 


In Texas Call Collect: (713) 681-3074 
Major Credit Cards Accepted 
or Mail Check to: Crestmont Sales, 
3612 Mangum, #204, Houston, TX 77092 
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(continued from page 91) 
Franklin/Essex/Hamilton area of 
northern New York state. They 
work on common problems and 
keep up on modern classroom 
technology via editorials, ap- 
plications of existing software to 
education, reviews of hardware 
and software, and updates on 
what other school systems are 
doing regarding computer 
education. North Country Micro 
contains bibliographies for fur- 
ther study: subscriptions are 
free. To inquire, contact Kirk 
Peterson, Paul Smith's College 
of Arts and Sciences, Paul 
Smiths, NY 12970. 


€ CALIFORNIAN COM- 
MODORIANS, The Orange 
County 20-64 Users Club meets 
at | p.m. on the fourth Saturday 
of each month to discuss news 
items and see presentations. 
Separate libraries for the VIC-20 
and the C-64 are maintained for 
the members. A $24 annual 
membership includes a sub- 
scription to the computerized 
newsletter. For details, contact 
Burt Bonem, 11212 Barclay Dr.. 
Garden Grove, CA 92641, (714) 
539-5909. 


@ THE USERS GROUP FOR PCjr 
The Users Group offers IBM 
PCjr owners up-to-date informa- 
tion, new products, and support 
via a newsletter and program 
exchange. The User's Group will 
publish a list of approved prod- 
ucts based on its testing stan- 
dards of reliability, ease of use, 
and pricing. The membership 
fee is 515 annually. For details, 
contact Brian Gratz, The User's 
Group. 4620 50th St. A-9, Lub- 
bock. TX 79414, (806) 799-0327. 


€ MACINTOSH USERS UNITE 
National Apple Pie is a clearing- 
house for information and soft- 
ware exchange for users of the 
Apple Macintosh and Lisa com- 
puters. The bimonthly newslet- 
ter. МасінТоисӣ. is free for 
members seeking information 
on seminars, meetings, work- 
shops, new products. develop- 
ments, and hands-on assistance. 
Annual membership is S19. For 
details, contact National Apple 
Pie, Wayland Square, POB 3198, 
Providence, R! 02906. 


€ RURAL RUCUS 

Computer users who are 
farmers and ranchers living in 
remote areas can now ask high- 
tech vendors questions about 


computers, thanks to a newslet- 
ter produced by the Rural Com- 
puter Users Society (RUCUS). 
Articles range from improving 
gross revenue and methods of 
scheduling to programs for the 
school-age reader. The focus of 
the newsletter is to help novices 
figure out how to best use their 
computers for business pur- 
poses. Send for information 
from RUCUS, POB 233, 
Hamilton. VA 22068. 


€ INVEST WISELY 

The American Association of 
Microcomputer Investors (AAMI) 
is an independent nonprofit 
organization that provides infor- 
mation to investors on how to 
use their microcomputers for 
profit in the stock, options, and 
commodities markets, bonds, 
real estate, and other invest- 
ment opportunities. The AAMI 
Journal is produced bimonthly 
and contains reviews of invest- 
ment software and on-line 
stockemarket databases. A 
quarterly directory updates in- 
vestment software. Computer 
programs, software discounts, 
and study guices are also avail- 
able to members. For further in- 
formation, contact AAMI., РОВ 
1384. Princeton. NJ 06542, (609) 
921-6494. 


€ WHEN OPPORTUNITY 
KNOCKS, New members of the 
Commodore Club receive a 
copy of a booklet entitled, Cash 
from Your Computer! Members ex- 
change software, programming 
tips. and information. The 
bimonthly newsletter, /O, con- 
tains technical columns, com- 
puter applications, and other 
topics related to the Com- 
modore. Annua: dues аге $15 
and include a newsletter 
subscription. Send a self- 
addressed. stamped envelope 
to Joe Kamenar. 225] Dunbar 
Lane, Horsham, PA 19044. 


@ SOFTWARE 15 AN ISSUE 
Software Issues is an independent 
quarterly newsletter for people 
involved in the design. develop- 
ment. purchase. maintenance, or 
use of computer software. It ad- 
dresses the development of 
quality computer programs. 
design and documentation 
methods, user interfacing, 
testing techniques, computer 
literacy, and more. An annual 
subscription is $12. Contact 
GDW Associates, POB 14258, 
Clearwater, FL 34279. Bi 


Computers 


Sooner or later, you'll probably want to use your 
business computer for word processing or data 
communications applications. And if you let your 
computer choose the best printer to provide 
letter quality printing at high production speeds, 
its first choice would be Primage l. 

That's because when all the facts are entered, 
the Primage ! with PageMate | sheet feeder, 
gives you more for your money than any other 
daisy system—45 cps, heavy duty, letter quality 
printing, with automatic sheet feeder, for hun- 
dreds of dollars less than its closest competitor. 

The lower cost and higher performance are 
all made possible by a totally new control tech- 
nology that allows simple, inherently more 
reliable stepping motors to run at much higher 
speeds. The design eliminates lots of parts that 


Primage I 


you find in other serial printers. Parts you don't 
have to pay for and, just as important, parts you 
don't have to maintain. Primage | features 
simplified controls, easy paper feeding and a 
wide choice of fonts. It also comes with a 
unique 100-spoke daisy wheel that provides 
switch selectable multiple languages, and an 
easy access, easy set-up interface that connects 
to popular PC's without special cable fittings. 

When you compare Primage | with top quality 
daisy printers and sheet feeders that cost up to 
50% more, were confident you'll make the 
same choice your computer would. So come 
into your computer dealer today for a first hand 
demonstration. Or contact us for detailed 
product literature. Primages Inc., 620 Johnson 
Ave., Bohemia, NY 11716 (516) 567-8200. 


i| PRIMAGES 


INC. 
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@ SOFTWARE ONLY 
Info/Software. McCormick Place. 
Chicago, IL. Mainframe and 
mini- and microcomputer soft- 
ware will be featured. Contact 
Clapp & Poliak. 708 Third Ave. 
New York, NY 10017, (212) 
370-1100 and 661-8410. June 
12—14 


€ MEDICINE AND COMPUTERS 
Clinical Laboratory Computers 
Symposium 1984, Towsley 
Center, University of Michigan 
Medical School, Ann Arbor. 
Contact the Office of Continuing 
Medical Education, Towsley 
Center Box 057, University of 
Michigan Medical School, Ann 
Arbor, MI 48109, (313) 763- 
1400. [ине 13-15 


€ NECC NUMBER SIX 

The Sixth Annual National Edu- 
cational Computing Confer- 
ence—NECC ‘84, University of 
Dayton, OH. Papers, workshops, 
and exhibits to improve 
computer-based classroom in- 
Struction. Contact Lawrence A. 
Jehn, Computer Science Depart- 
ment. University of Dayton. 
Dayton, OH 45469, (513) 
229-3831. June 13-15 


@ PC IN SPOTLIGHT 
PC-World Exposition, McCor- 
mick Place West, Chicago, IL. 
Contact Mitch Hall Associates, 
POB 860, Westwood, MA 
02090, (617) 329-8090. 

june 13-15 


© BYTE HOSTS COMPUTER 
SHOW, BYTE Computer Show, 
Convention Center, Los Angeles, 
CA. Seminars, product displays, 
and technical conference ses- 
sions are some of the highlights 
of this show sponsored by 

BYTE and Popular Computing 
magazines. Contact the Interface 
Group. 300 First Ave.. Needham, 
MA 02194, (800) 325-3330: in 
Massachusetts, (617) 449-6600. 
june 14—17 


© COMPUTING GERMAN 
STYLE, International Computer 
Show, Cologne, West Germany. 
Seminars, workshops, and hard- 
ware and software exhibits. Con- 
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tact Messe- und Ausstellungs- 
Ges.m.b.H Кӧіп. Messeplatz, 
Postfach 210760, D-5000 Co- 
logne 21, West Germany: tel: 
(0221) 821-1; Telex: 8873 426 a 
mua d. June 14-17 


€ VOICE/DATA ISSUES, 
ANSWERS, Voice/Data Integra- 
tion: Issues and Answers, 
Newport Beach Marriott, CA. 
Contact Bernie Ilson, 65 West 
55th St, New York, NY 10019, 
(800) 638-6590; in New York, 
(212) 245-7950. ]une 15 


© MIDWEST COMPUTER FAIR 
The Ninth Annual Midwest Af- 
filiation of Computer Clubs 
Computerfest '84, Convention 
Center, Dayton, OH. Commercial 
exhibits, computer and elec- 
tronics fleamarket, seminars, 
and mini-courses highlight this 
event. Tickets are $6. Contact 
Computerfest '84, РОВ 24505. 
Dayton, OH 45424. June 15-17 


€ TECHNICAL WRITING 

Writing for the Computer Indus- 
try. Plymouth State College. 
Plymouth. NH. Topics: how to 
write computer-related text for 
an international audience, elec- 
tronic documentation, training 
and linguistic style, and how to 
integrate text and graphics. Con- 
tact Dr. Sally Boland, 5 Reed 
House, Plymouth State College, 
Plymouth. NH 03264. (603) 536- 
1550. June 16 


© ACADEMIC COMPUTING 

The Seventeenth Annual Associ- 
ation for Small Computer Users 
in Education Conference, 
Western Kentucky University, 
Bowling Green. Contact Dr. 
Dudley Bryant, Western Ken- 
tucky University, Bowling Green, 
KY 42101. (502) 745-0111. 

June 17-20 


9 INTRO TO FORTH PROGRAM- 
MING, People, Computers. and 
FORTH Programming, Humboldt 


State University, Arcata, CA. A 
hands-on. introductory course 
providing an understanding of 
the internal workings of FORTH 
and enough knowledge to write 
applications programs. Prior ex- 
perience with a computer lan- 
guage is advised. The fee is 
$125 or $175 with three quarter 
hours academic credit. Contact 
Claire Duffey, Office of Continu- 
ing Education. Humboldt State 
University, Arcata, CA 95521. or 
call (707) 826-3731. June 18-21 


€ COMPUTERS AND BIOLOGY 
The Fourth Annual Notre Dame 
Short Course Series: Computers 
in Biology, University of Nevada- 
Reno. Three concurrent short 
courses: "Computers in Bioedu- 
cation; "Microcomputers in 
Classroom and Laboratory! and 
"Computerized Data Analysis in 
Biological Research" Technical 
expertise is not required. Tuition 
is $450. Contact Theodore J. 
Crovello, Biocomputing Short 
Course Coordinator, Department 
of Biology, University of Notre 
Dame, Notre Dame, IN 46556, 
(219) 239-7496. June 18—22 


@ ELECTRONIC OFFICE 
CONCEPTS. Office Information 
System Software, Massachusetts 
Institute of Technology. Cam- 
bridge. The concepts behind the 
design of multifunction office 
workstations, including technolo- 
gies, human factors, software, 
and applications generators, will 
be studied. Contact the Director 
of the Summer Session, Room 
E19-356, MIT, Cambridge, MA 
02139. June 18-22 


© DIGITAL MUSIC 
TECHNIQUES, Experimental 
Music Studio, Massachusetts In- 
stitute of Technology. Cam- 
bridge. Two complementary ses- 
sions: "Techniques of Digital 
Audio Processing" and "Work 
shop in Computer Music Com- 
position? The former, which 


IF YOU WANT your organization's public activities listed in BYTE's Event Queue, 
we need to know about them at least four months in advance. Send information about 
computer conferences, seminars, workshops, and courses to BYTE. Event Queue, РОВ 


372. Hancock, NH 03449. 


runs from June 18-29, provides 
a technical background and ex- 
perience in digital sound- 
synthesis methods. The latter. 
which begins July 2, gives com- 
posers the opportunity to ex- 
periment with the computer as 
a musical instrument. No special 
technical knowledge is required. 
Contact the Director of the 
Summer Session, Room Е19- 
356, MIT, Cambridge MA 
02139. June 18-July 27 


€ THE OFFICE OF THE 
FUTURE. Computerized Office 
Equipment Expo/Offíce Informa- 
tion Systems Conference— 
COEE/OIS, O'Hare Exposition 
Center, Rosemont, IL. Contact 
COEE/OIS Program Coordinator, 
Cahners Exposition Group, 
Cahners Plaza, 1350 East Touhy 
Ave., РОВ 5060, Des Plaines, IL 
60018, (312) 299-9311. 

June 19-2) 


€ DOCUMENTATION METHODS 
How to Document a Computer 
System, Sheraton Commander 
Hotel, Cambridge. MA. A series 
of documentation procedures 
will be presented. The fee is 
$155 prepaid. Contact Technical 
Communications Associates, 
Suite 210, 1250 Oakmead 
Parkway, Sunnyvale, CA 94086, 
(800) 227-3800, ext. 977; in Cali- 
fornia, (408) 737-2665. June 20 


© TECHNICAL PROGRAM IN 
PRC, The First International Con- 
ference on Computers and Ap- 
plications, Fragrant Hill Hotel. 
Peking, People’s Republic of 
China. More than 100 technical 
papers will be delivered. Con- 
tact IEEE Computer Society, 
POB 639, Silver Spring, MD 
20901, (301) 589-8142. June 
20-22 


€ COMPUTING IN NE FLORIDA 
The Great Southern Computer 
Show. Veterans Memorial Col- 
iseum, Jacksonville, FL. Hard- 
ware, software, peripherals, ac- 
cessories, and word- and data- 
processing exhibits comple- 
mented by workshops and semi- 
nars. Contact Great Southern 
(continued on page 96) 


EXTENDED PASCAL FOR YOUR 
ІВМ PC, PC jr, APPLE CP/M, 
MSDOS, CP/M 86, CCP/M, 

OR CP/M 80 


NOW... 
WITH 
WINDOWING 


— —4 $49.95 


NEW FEATURES 


WINDOWING! 


.. This is a real shocker. On the ІВМ PC or PC jr. you'll now 
have a procedure to program windows.... Any part of the 
screen can be selected as a window and all output will 
automatically go to this part of the screen only, As many 
windows as you please can be used from the same 
program. | 


AUTOMATIC OVERLAYS! 
... No addresses or memory.space to calculate, you simply 
specify OVERLAY and TURBO PASCAL wili do the rest. 


GRAPHICS, SOUND AND COLOR SUPPORT 
... Fer your IBM PC or ЈА! 


FULL HEAP MANAGEMENT! 


... ма dispose procedure. 


OPTIONAL 8087 SUPPORT! 

... Available for an additional charge. 
If you have a 16 bit computer with the 8087 math 
chip—your number crunching programs will execute up 
to 10X faster! 


ANNOUNCING... 
VERSION 2.0 


"What | think the computer industry is headed for: well 
documented, standard, plenty of good features, anda 
reasonable price.” 

Jerry Pournelle, 

Byte, February 1984 


“The Perfect Pascal” 
Alan R. Miller, 
interface Age, January 1984 


If you already own Turbo 
Pascal version 1.0, you can 
upgrade to 2.0 for $29.95. Just 


send in your old master with 
your check. (Manual update 
inciuded of course). 


ORDER YOUR COPY OF TURBO PASCAL VERSION 2.0 TODAY 


—— Update (1.0 to 8087) Must 
be accompanied by the 
original master $69.95 


Borland International 

4113 Scotts Valley Drive 
Scotts Valley, California 95066 
TELEX: 172373 


For VISA and MasterCard orders call toll free: 1-800-227-2400 x968 
In СА: 1-800-772-2666 x968 
(lines open 24 hrs, 7 days a week) 
Dealer & Distributor Inquiries welcome 
408-438-8400 
CHOOSE ONE (please add Check Money Order . My system is: B bit ^ ^ .16 bit 
$5.00 for shipping and handling VISA MasterCerti Operating System: CP/M 80 
for U.S. orders) Card #: CP/M 86 MSDOS PC DOS__ 
Turbo Pascal 2.0 $49.95 Exp. date: Shipped UPS Computer: Disk Format: 
Turbo Pascal 2.0 with Please be sure model number & format are correct. 
8087 support $89.95 | NAME: 
_ Update (1.0 to 2.0) Must в, BORLAND ADDRESS: 
be accompanied by the BD INTERNATIONAL CITY/STATE/ZIP: 
original master $29.95 TELEPHONE: 


Calilornia residents add 6% sales tax. Oulside U.S.A. add $15.00. (If outside 
of U.S.A. payment must be by bank draft payable in the U.S. and in U.S. 


dollars.) Sorry, no C.O.D. or Purchase Orders. 


} 
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1421 Carlisle,Alb , NM 
870 
(505) 955-3360 


1-800-222-1494 


DESK HOURS 8.4 М, in 5 РЗА MST Monday rough Friday ane 10 m 4 Saturday 


COMPUTERS ` MONITORS 
pd yp 
| a 


ZVM 123-2 

swivel base.,. 
ZVM 123 (C). . 
ZVM 122 (A). . 


.$ 15.00 
. $115.00 
‚.$115.00 
. -$169.00 


MS-DOS & Lotus 1, 2, 3 
included with each 


computer e 


med. res. co... 
ZVM 435 
high res. co... . 


.$299.00 


PRINTERS 
INFOSCRIBE 


$ 599.00 
$ 995.00 

BLUE CHIP 
BDC 40/15....$1,899.00 
BDC 20/15....$ 899.00 
Manufactured by CGK, a wholly 


PLEASE CALL FOR QUOTES. 
owned subsidiary of Seimans d 


CALL FOR QUOTES } 


NEC TELEVIDEO AMDEK 
ANADEX SEIKO QUME 


ORDERING INFORMATION AND TERMS: ^x tems usualy ie stock. canens Checks, 
Merry Orders, Fortune 1000 Checks and Goverment Checks, we imeediaiey honor. Personal or other Company 
Checks: allow 20 days m cer, No CD D. Prices reflect 3*5 cach discount 50 ADD Fa to above prices for VISA or 
ata pe MNT M Т» ИГ MANO RUD ШЫ ТЕНЕ RAE DAP ЛИ sui Er MH SS 
Б standard so atid 7% more Tor UPS Bue with $10 minimum for SISH. Add 12%» ttal for SAH for US Posta 
ar FRO wrth $15 minimam for SAH: For Накай, Alaska and Canada, UPS is in some areae any, af others am 
Postal sn call, write or specify Posts. Foreign crders esent Canada Tor ТШЕН add 185, or $25 minimum for SAH вх 
capt for monnars aid 309^. or $50 minimam for S&H. Prices subiecti io Chanoe and tpo eons, 50 call 15 vert, 


. $475.00 


SOFTWARE ALSO AVAILABLE. | 


EVENT QUEUE 


(continued from page 94) 
Computer Shows, POB 655, 
Jacksonville, FL 32201, (904) 
356-1044. June 21—23 


€ COMPUTERS IN MEDICAL 


| PRACTICE-MEDCOM 84, The 


First National Conference on 
Computers in Medical Practices. 
Masonic Memorial Temple, Nob 
Hill, San Francisco, CA. Twenty 
educational sessions plus ex- 
hibits and an investment- 
planning seminar. Contact MED- 
COM 84, 1803 Golden Cate, 
San Francisco, CA 94115, (800) 
468-2211: in California, (800) 
445-2121 or (415) 931-0910. 

June 23-25 


© GRAPHICS STANDARD 
COURSE, Introduction to GKS, 
Hyatt Regency Hotel, Austin, 
TX. A course on the Graphical 
Kernel System (GKS) standard. 
The fee is $495. Contact Nova 
Graphics International Corp.. 
1015 Bee Cave Woods, Austin. 
TX 78746, (512) 327-9300. June 
25-26 


€ COMPUTATIONAL 
METHODOLOGY, Conference on 
the Forefronts of Large-scale 
Computational Problems, Na- 
tional Bureau of Standards. 
Gaithersburg, MD. The inter- 
disciplinary application of large- 
scale computing technology will 
be addressed. The focus is on 
complex problems that test the 
limits of traditional experimental 
and computational methodolo- 
gies. Registration is $275. Con- 
tact Wm. L. Schrader, FF '84, 
Newman Laboratory. Cornell 
University. Ithaca. NY 14853, 
(607) 256-3455. June 25-27 


© MICROS IN EDUCATION 
Stanford Institute on Microcom- 
puters in Education, Stanford 
University, Stanford, CA. An in- 
tensive session that provides 
the background necessary to 
serve as a school or district 
resource person. Hands-on pro- 
gramming, word processing, and 
administrative computing. Con- 


| tact Stanford Institute on 


Microcomputers in Education, 
РОВ К, Stanford. СА 94305, 
(415) 322-4640. June 25-July 27 


€ COMPUTERS IN DENTAL 
PRACTICE—DENTCOM 84, The 
First National Conference on 
Computers in Dental Practices, 
Masonic Memorial Temple, Nob 
Hill, San Francisco, CA. Twenty 
educational sessions plus ex- 


hibits and an investment- 
planning seminar. Contact 
DENTCOM 84, 1803 Golden 
Gate, San Francisco, CA 94115, 
(800) 468-2211: in California, 
(800) 445-2121 or (415) 931- 
0910. June 26-28 


@ SOFTWARE. SYSTEMS, 
STRATEGIES, The 1984 Cor- 
onado Invitational Conference 
on Software, Systems, and 
Strategies: The Next Five Years, 
Hotel del Coronado, San Diego, 
CA. Contact Gnostic Concepts 
Inc., Suite 300, 95] Mariner's 
Island Blvd, San Mateo, СА 
94404, (415) 345-7400. 

June 26—28 


ФРС IN BIG APPLE 

PCExpo, Coliseum, New York 
City. IBM Personal Computer 
hardware, software, and vendor 
exhibits. Daily seminars. Contact 
PCExpo, 333 Sylvan Ave.. Engle- 
wood Cliffs, NJ 07632, (201) 
569-8542. june 26-28 


€ FEDERAL COMPUTING EXPO 
Government Computer Expo— 
GCE84, Sheraton Washington 
Hotel, Washington. DC. Work- 
shops, exhibits, and technical 
programs focusing on end-user 
computing and applications. 
Contact U.S. Professional 
Development institute, 1620 
Elton Rd., Silver Spring. MD 
20903, (301) 445-4405. 

June 26-29 


€ LOGO CONVOCATION 

Logo ‘84 Conference, Massachu- 
setts Institute of Technology, 
Cambridge. Four main themes, 
Logo Learning, Learning En- 
vironments, Technical Forecasts, 
and Images of Future Work. 
Product exhibits. Contact the 
Special Events Office, Room 
7-111, MIT, Cambridge, MA 
02139. June 26—29 


@ FORTH PROGRAMMING TIPS 
Using FORTH Effectively, Hum- 
boldt State University, Arcata. 
CA. A hands-on, advanced 
course on the generation and 
internal operations of a FORTH 
system. A mastery of an in- 
troductory FORTH course or a 
minimum of six months using 
FORTH and a knowledge of as- 
sembly language and operating- 
system principles are pre- 
requisites. The fee is $150 or 
$200 with three quarter hours 
academic credit. Contact Claire 
Duffey, Office of Continuing 
(continued on page 101) 


From Apple to Zilog, 
Leave the Care and Feeding 
of your Computer to Inmac. 


Unique roll-top Clean your 
file protects | floppy drive 
120 floppies! heads in 


ur new file protects more 30 seconds... 
floppies than other files B 


efore oxide build-up shuts 
your system down! 

With a 60 cleaning capacity, at 
less than a dollar each, our kit Rm rens 
saves you as much as 62% =— 
over other kits. i 

Order today and get over 1 
a year of weekly cleanings. 

Economy Size Clean 
Cycle Kit for 5%" drives. 
No. 7159-PT4 $45 


that cost more. 

The cover slides back and 
"disappears" for instant access. 
11 dividers keep disks vertical. 

Order now for easy access to 
over a hundred floppies. 

Roll-Top Floppy File. 

No. 2537-PT4 $39.95 


imat PC taxable: dots of Gir бон... 
little $$$! 


nmac's compact PC monitor 

turntable rotates and tilts your 
monitor so you can work in glare- 
free comfort. 

It costs less than most, yet has 
greater flexibility and looks terrific! 

Rubber pads keep your monitor 
secure. It fits most popular equipment. Let our 
monitor tilt and swivel so you don't have to. 
Call by noon, we'll ship it today! ! | 
PC Adjustable Turntable. No. 4850-PT4 939.95 ӘМ 


Unique rack keeps Apple 
manuals handy. 


ur manual rack keeps your spiral bound software and computer 
documentation at your fingertips where it's easy to find and use. 
Clear acrylic rods slide through the spiral bindings of up to 8 books 
as tall as 9/2". You can easily add or remove manuals at any time. 
The rack is angled for comfortable reading and quick flipping from 
book to book. Holds all Apple and spiral bound manuals. 
Order yours now. Once you try it, you'll wish we'd invented it 
sooner! 


Spiral Bound Manual Rack. No. 3720-PT4 $49.95 


Covers protect IBM keyboard and drive. 


hese handsome covers preserve the sleek silhouette of your IBM PC 
while shielding vulnerable areas from harmful dust and dirt. 
The keyboard cover is made of durable smoke-tinted acrylic. The 
| drive cover blends with 
the IBM's styling and has 
a cushioned edge that 
forms a dust-proof seal. 
Order today and 
protect your PC from 
contamination. 
Keyboard and Disk 
Drive Cover Set. 
No. 2976-P T4 $19.95 


Call toll-free 1-800-547-5444* FREE INMAC 


Ordering is easy as A-B-C. Fill out the postage-paid card opposite or call 
toll-free. Verbal P. O.'s welcome. Visa, MasterCard. No minimum order. CATALOG 


Our friendly staff and technical experts will be glad to assist you. 

Fast delivery. Call us by noon, we'll ship your order the same day. By 
UPS or USPS. Overnight delivery available. 

Double Protection Guarantee. If you're not completely satisfied, return 
any product within 45 days for a full refund. All products shown here 
have one year replacement guarantees. 

*in California, call 1-800-547-5447. 


For 2500 more great ways to feed and 
care for your mini, micro or wp, call 
today and we'll rush you the latest 
edition. With paper, ribbons, cable, 
media, 
modems 


"^ ШЕМ ачай 


The lelevideo IBM PC 
_Thebesthardware for 


TeleVideo versus IBM. Make a few 
simple comparisons and you'll find 
there is no comparison. 


RUNS IBM SOFTWARE. 
With the Televideo” IBM Compatible 
line— PC, XT and portable com- 
puters— you'll get the most out of all 
the most popular software written 
for the ІВМ” PC— more than 3,000 
programs. 


Because every TeleVideo Personal 
Computer offers the highest level of 
IBM compatibility on the market 


& Televideo 


: THE BEST HARDWARE FOR THE BEST PRICE. 
Features . Tele-PC IBM PC Tele-XT IBM XT 


Monitor YES OPTIONAL YES OPTIONAL 
Screen Size 14" 12" 14" 12" 
Tilt Screen YES NO YES NO 
Quiet Operation YES (NO FAN) NO YES NO 
Memory 128K 128K OPTION 256K 256K OPTION 
Graphics Display 

(640 x 200 resolution) YES OPTIONAL YES OPTIONAL 
Printer Port YES OPTIONAL YES OPTIONAL 
Communication Port YES OPTIONAL YES YES 
MS™DOS/BASIC* YES OPTIONAL YES OPTIONAL 
System Expansion Slot YES YES YES YES 
RGB and Video Port YES OPTIONAL YES OPTIONAL 


Typical System Price $2995 $3843 $4995 $5754 


compatibles. 
the best software. - 


and has the standard — not optional 
— features you need to take full 
advantage of every job your software 
can do. 


Study the chart at the left. It 
proves that TeleVideo — not IBM — 
offers the best hardware for the 
best price. 


Note that TeleVideo's ergonomic 
superiority over IBM extends from 
fully sculpted keys and a comfort- 
able palm rest to a 14-inch, no glare 
screen that tilts at a touch. 


THE BEST MICROCHIPS. 
What is perhaps most impressive 
about the TeleVideo IBM PC Com- 
patible can be found deep within 
its circuitry. We use the same 8088 
central processing unit that runs an 
IBM PC. But we also employ new 
VLSI (Very Large Scale Integration) 
microchips that are designed and 

built exclusively for TeleVideo. 
These interface more 

efficiently with the 
powerful 8088 and yield 
numerous benefits. 


X» Forexample, our tiny 
^ custom chips do the 
ieu" work of many of the larger, 

more expensive circuit boards in 
an IBM PC. So we can offer a com- 
puter system that comes in one 
attractive, integrated case, is ready 
to run and occupies less desk space. 
А computer that edges out IBM's 
added-cost component system for 
reliability, ease of service and 
purchase simplicity. 


Fewer circuit boards to cool also 
allowed us to eliminate the noisy, 
irritating fan IBM and most other 
PCs force you to put up with. And 
TeleVideo compatibles accept 
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THE BEST PORTABLE FOR THE BEST PRICE. 


Features 

High Capacity Storage 

2nd Disk Drive 

Quiet Operation (No Fan) 
Ergonomic Display 
Communication Port 
International Power Supply 
MS™DOS 2.11 

Graphics Display 

Typical System Price 


any IBM hardware options without 
modification. 


THE BEST LINE. 


But the Tele-PC is only one element 
ы theTeleVideo IBM PC Compatible 
ine. 


The TeleVideo XT is the best hard- 
ware for users of popular IBM XT 
software who would appreciate an 
extra 10 megabytes of storage 
capacity along with the advantages 
listed on the preceding chart. 


As the chart above demonstrates, our 
portable IBM compatible computer, 
the TPC II, is far and away better hard- 
ware than COMPAQ" Better hard- 
ware— standard — at a better price. 


COMPAQ 
NO 
OPTIONAL 
NO 
NO 
OPTIONAL 
NO 
NO 
YES 


THE BEST MANUFACTURER. 
The TeleVideo IBM PC Compatible 
line is made by the world leader 
in multi-user computer systems 
and the number one independent 
manufacturer of terminals. 


Our compatibles are available 

at participating ComputerLand and 
Entré (call 800-HI-ENTRE) dealers 
or you may call 800-538-8725 forthe 
dealer nearest you. In California, 
call 800-345-8008. 


Before you invest, make a few 


simple comparisons. You'll find that 
TeleVideo— not IBM or COMPAQ 
— has the best hardware for the best 
software. At the best price. 

IBM is a regetered trademark of International Business Machines. 

М5 is a trademark of MicroSoft Corporation. GW Basic is a registered 


trademark of MicroSoft Corporation. COMPAQ is a trademark of 
COMPAQ Computer Corporation. 


TeleVideo 


Personal Computers 


ө Televideo Systems, Inc. 
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The DiskBank Media Mate. 


Introducing Media Mate...another m Convenient adjustable tab 
affordable solution in diskette filing dividers 
technology from DiskBank. | = Self-locking cover with easy- 

Media Mate combines an attractive carry handle 
desktop appearance with superior 2 

| n | rg 
protection, organization and storing Case on case stackability 
TTT TTT стрит тетт capability for 50 diskettes. All at For protecting, organizing and 
Media Mate 5 for 5%" diskettes. a cost your budget will appreciate. storing your valuable diskettes, make 
' Available in sizes to accommodate the little investment that pays off big. 

both 54" and 314" diskettes, Media Buy a Bank. Buy DiskBank. 
Mate includes a fortress of features: 


E Sturdy, high impact styrene 
construction 


BAL k th AMARAY CORPORATION 
ractive smoke see-thru 2251 Grant Road, Los Altos, CA 94022 
Convenient easy-carry handle. COVer (115) 968-2840, Telex 171627 Amaray-Ltos 
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(continued from page 96) 
Education, Humboldt State 
University, Arcata, CA 95521, 
(707) 826-3731. June 26-29 


€ MEDICINE AND COMPUTERS 
Annual American Society of 

. Computers in Medicine and 
Dentistry Conference, Lodge at 
Vail, CO. An introduction to 
computers for doctors and den- 
tists and a forum for expanding 
the use of computers. Contact 
Arlene Rogers, ASCMD. POB 
21483, Upper Arlington, OH 
43221. (614) 421-8487. june 28—30 


July 1984 


9 WORKSHOPS FOR 
EDUCATORS. Compuworkshops 
Computer Seminars for Educa- 
tors, various locations in Califor- 
nia. Among the seminars of- 
fered are "Authoring Tools and 
Word Processing for Educators: 
"BASIC Programming for Edu- 
cators.’ and "Designing Edu- 
cational Courseware” Each 
course is $50. Contact Compu- 
kids of Seal Beach, Rossmoor 
Shopping Center, 12385 Seal 
Beach Blvd., Seal Beach, CA 
90740. (213) 430-7226; in West 
Los Angeles, (213) 473-8002: in 
Tarzana, (213) 343-4008: and in 
Rancho Bernardo/San Diego. 
(619) 451-1742. July-August 


@ SME CONFERENCES & 
EXPOS. Conferences and Ex- 
positions from the Society of 
Manufacturing Engineers. vari- 
ous sites in the U.S. and around 
the world. A calendar is avail- 
able. Contact the Public Rela- 
tions Department, Society of 
Manufacturing Engineers, One 
SME Dr.. РОВ 930, Dearborn. 
MI 48121, (313) 271-0777. 
July-August 


Ө C, UNIX COURSES 

Courses in C Language and 
UNIX, Concord, MA, Somers 
Point, NJ, and College Park. MD. 
Three five-day courses are of- 
fered: "C Programming Work- 
shop; "Advanced C Topics 
Seminar; and "UNIX Work- 
shop.” Contact Joan Hall. Plum 
Hall inc.. | Spruce Ave. Cardiff. 
NJ 08232, (609) 927-3770. 
July-August 


@ DBM SEMINARS 

Digital Consulting Associates’ 
Classes and Seminars. various 
sites in the U.S. Seminars and 
classes on dBASE II. Lotus 


1-2-3. database administration. 
and other microcomputer 
topics. Contact Digital Con- 
sulting Associates Inc.. 339 
Salem St.. Wakefield. MA 01880, 
(617) 246-4850. July-August 


@ DATABASE SEMINARS 
SoftwareBanc Seminars, various 
sites in the U.S. and Canada. 
Such seminars as "Problem 
Solving with 1-2-3; “dBASE II: 
and "Exploring UNIX" are 
planned. Contact SoftwareBanc 
Inc.. 661 Massachusetts Ave.. Ar- 
lington. MA 02174, (800) 451- 
2502; in Massachusetts. (617) 
641-1241. July-August 


€ EFFICIENT COMPUTING 
TECHNIQUES, Microcomputers: 
Techniques for Improving Your 
Computer Efficiency, Valley Inn 
and Tavern, Waterville Valley, 
NH. Four intensive two-day 
seminars: “Microcomputers: Pro- 
gramming in BASIC" “Introduc- 
tion to VisiCalc; “Micro 
Database Applications" and 
"Engineering and Management 
Applications." Tuition is $495, or 
$679 with meals and lodging. 
Contact New Hampshire Col- 
lege. Resource Center, 2500 
North River Rd., Manchester. 
NH 03104, (603) 668-2211, ext. 
175. July-September 


© MANAGERIAL SEMINARS 
Computer Competence Semi- 
nars, Boston University Metro- 
politan College. Boston. MA. A 
series of hands-on presentations 
tailored for managers who know 
little or nothing about com- 
puters and for those who wish 
to sharpen their computing 
skills. On the docket are "PCs 
for Improving Financial Analysis 
and Decision Support" and 
"Personal Computers for Sales 
and Marketing Professionals 
Fees range from $225 to $595. 
In-house programs can be or- 
ganized. Contact Joan Merrick. 
University Seminar Center, Suite 
415. 850 Boylston St.. Chestnut 
Hill. MA 02167. (617) 738-5020. 
July-September 


9 RAINBOW SEMINARS 
All-Hands-On. Boston. MA. 
Chicago. IL, New York City, and 
San Francisco, CA. A series of 
applications seminars featuring 
the DEC Rainbow 100. Contact 
Carol Ericson. BUO/E50, Educa- 
tional Services, Digital Equip- 
ment Corp.. 12 Crosby Dr., Bed- 
(continued on page 102) 
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МОҮЕ-ГГ. | 
communication = 
simple 


FOR PC DOS, CPM-86 and CPM Systems. 


e SIMPLE TO INSTALL. MOVE-IT can be installed in 
under 5 minutes by answering simple questions at the 
console. Included is the set-up information for over 100 
micros and 10 I/O boards. 

e SIMPLE TO USE PROGRAM. MOVE-IT'S 20 
commands allow you to auto-dial and access remote 
information utilities, and bulletin boards, including 
upload and download. Transfer files error free between 
PC and other micros when both run MOVE-IT. Display 
both local and remote directories ... and a whole list 
of other features. 

e SIMPLE TO UNDERSTAND MANUAL. Complete 80 
page manual is included. Over 8000 programs now in 
use. "One of the few packages that actually works as 
advertised," says Interface Age. 


MOVE-IT program and manual suggested retail $150. 
For CPM systems $125. Specify disk format and 
operating sysem when ordering. 


WOOLF SOFTWARE SYSTEMS INC. 
6754 ETON AVE. CANOGA PK, CA 91303 (213) 703-8112 


High Quality! 


54 DISK CONTROLLER 


KEY FEATURES 

e Full sector buffering 

e Logical sector addressing 
e Multiple sector, cylinder operation ө Automatic Error Retry 

e 11 bit burst ECC e Industry Standurd SASI I/F 


National Computer Lid. 


LIASON OFFICE IN CALIFORNIA AKEBONO BLDG 2-6-12 IMAMOTO-CHO 


: ; CHIYODA-KU, TOKYO, JAPAN 
ны PHONE: (03)863-6705 TLX-J27542 


FAX:(03)B64-45B1 


ө Self-diagnostic capability 
е Automatic sector alternation 
for the diffective sectors 
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COMPETITIVE EDGE 
Р.0. BOX 556 ORDERS 800-336-1410 


PLYMOUTH, MI 48170 INFO 313-451-0665 
40 MEGABYTE HARD DISK SUB-SYSTEM AT 20MB PRICE $2595 
DISK 3™ CONTROLLER, 40 MB HARD DISK, CP/M® 80 & 86, CAB & PS 
READY TO RUN WITH ALL CompuPro® OPERATING SYSTEMS 


COMPETITIVE EDGE S-100 BCTM & S-100 SCTM 
BUSINESS COMPUTER & SCIENTIFIC COMPUTER 


TYPE SINGLE USER 4 USER 6 USER 8 USER 4 
RAM/HARO DISK 256K 512K 10MB 768K 20MB 1024K 40MB 
5-100-ВС 286 5” $3495 $5495 $6995 $8195 

S-100-BC 186 5°" $1995 $4295 $5795 $6995 

5-100-8C 7 8" $2295 64K $4595 320K $5995 448K $7595 576K 
S-100-BC 85/88 $2895 B4K $7595 40MB $8750 40M8 $9895 40MB 
5-100-ВС 68K 8” $6699 40MB 256K STATIC | 
TYPE FLOPPY BASED 40 MB HARD DISK BASED 
S-100-SC 286/287 5" $4795 256K STATIC $6995 256K STATIC 
5-100-5C 86/87 5" $3895 256K STATIC $6095 256K STATIC 


omas, Teletek 

Disk 14TM $459 Disk 1M $327 Disk 3 Mw/ Cp/M* 80 & 86 $525 
RAM 227M 1155 Ram211M 657 Ват17 М $329 Ram 16] M $359 
551 297 1/03 459 1/04 297 CCP/M* 86 242 
CP/M* GBKTM 242 RAM22CSC 1287 СРЫВБТМСЅС 561 CPUBBCSC 561 
CPU 85/88 327 CPuzlM 215 DISK 1CSC 393 85/88CSC 393 
51 CSC 363 1/04CSC 363 ENCLOS 2 599 ENCLOSA 639 
ACT TERM 65 20SLOTMB 195 12SLTMB 129 CPU 68КТМ 459 


LIGHTNING? 420 10MHzL1 520 HAZITALL 275 10Р72 220 
LIGHTN. 286 1116 286/287 1595 RAM 67 725 128K DRAM 396 
256K DRAM 636 CC/PM 85 280 MCCP/M86 360 MmSOOS™M 211 225 
CCTAPORTS 316 GRAPHICS 396 THUNDER 186 256K, CCP/M 1195 


SYSTEMASTER® 557 SBC-34MHZ 525  6MHZSBCI 695 SBC2 995 
HD/CTC 499 6-128 SBC1 733 13MB HD 795 27MB HD 1195 
40MB HD 1595 53MB HD 1795 HD/CTC, 53MB HD, САВ & PS 2495 


TERMINALS, PRINTERS, SOFTWARE, MODEMS 

WYSE50 $550 WYSE75 $550 QUME102GR 3539 QUME102AM $549 
ZENITH 229 675 TV925 749 TV970 1095 VISUAL 55 795 
EPSON FXO 499 IDSP8O 969 P 132 COLOR 1495 C.ITOH 8510 549 
F1040 1095 F1055 1395 С.11550 675 1550 SERIAL 725 
DRIC 225 QIC 295 SPELLBINDERIM 295 5-100 MODEM 315 


ALL PRICES SUBJECT TO CHANGE AND SUBJECT TO STOCK ON HAND — СРМ. COMES. MPM are alikar tegistered 

Iredemarke or teadamarks of Digital Research, CompuPro® ia a Godbout Company, Disk 1. Disk 1а, Disk 3. МРЈМ 8-18, CPIM 4-18. 
LEPRA 8-16. CPU Z CPU ШИМЕЙ, CPU бак. CPU 86, RAM Z2. ПАМ 21, RAM 17, RAM 15 ме trademarks of CompuPro* 
Бута? i$ а registered ljademark of Teleiak Enterprises Inc MSDOS In д trademark of MicroSoft Spelibinder is а 
Fademmk of Lexinoit Inc 


COMPONENTS FROM CompuPro? , 


EVEN LOWER PRICES 
e for SERVICE, 
"| SAVINGS, and SATISFACTION 


I t Call for June Specials !! 
em к 


PRINTERS wt, 
Ultraterm . 


Dynex 5K .. 
Grappter* .. 


Epson dee 300 . 
X-BO.. 
fle Wesper Full Graphics.. 

64K CPU, 2 Drives, Buffered 16K.. 

ӦЗР.. T Controller, 80-Col 
Prowriter $ SAVE $ 
HP Ink Jet NEW ARRIVAL !! 

MACINTOSH...Call 


APPLE PRODUCTS 
Micro Sci A2 Drives 
Rana Elite | 
Teac Drive 


Videx BO coi ni V } ei 
oie QOD 


2030.. 
Okidata 92P.. 
System Saver Fan 
Microsoft Prem //e.. 

Softcard CPM. 229 


Multiplan 


MONITORS MAC Multiplan 


Amdek ng MONTH'S SPECIALS 


Juki 6100 

Geminl 10X... 

Gemini 15X 

Word w/Mouse ... 

Siim Line Drive 
Appie/IBM 


Apricorn Serial Card 
Koala Graphic Tablet 


Sahats SC1O0 Colar..... 2-80 Card 


Тахап Amber... 
Vision З........›... 
Zenith 123 +2" Green 
127 12 Ambaer.... 
135 13' Color,...469 IBM PRODUCTS 
Tandon TM 100-2 
Panasonic 320K 
Teac 55B 320K 


MODEMS 


2-Drives, Controller 
Color & Monochroma, 
Parallel Port 
$2455 


IBM XT 54295 
Call tar Special Daals 1 


WE SUPPORT THESE FINE SYSTEMS: ED Computer Price 


Altos, Appia, Columbia, Compaq, 
Club 


714 841-6160 


Sanya, Televideo, ze nith, Zorba, and 
16783 Beach Blvd. 


many more. 
Huntington Beach, CR 99647 


VISA 


NO CLUB FEE 
OLE SUBJECT TO CHANGE WITHOUT NOTICE 
2184 ——— 
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(continued from page 101) 
ford. MA 01730. (617) 276-4572. 
July~September 


© DEC SEMINARS 

Technical and Management 
Seminars for Professionals. vari- 
ous sites in the U.S. Subject 
areas: system-performance man- 
agement. networking. personal 
computing, applications design 
and programming. real-time ap- 
plications design, and manage- 
ment development. On-site 
seminars can be arranged. Con- 
tact Educational Services, Digital 
Equipment Corp., Seminar Pro- 
grams ВОО/Е58, 12 Crosby Dr. 
Bedford. MA 01730, (617) 276- 
4949. July-September 


€ HIGH-TECH TUTORIALS 
Tutorial Short Courses from 
Hellman Associates, various 
sites in the U.S. Among the 
courses offered are “VLSI 
Design.” "Digital Control? and 
"Error Correction.’ Fees are 
generally $895. Contact Hellman 
Associates Inc., Suite 300, 299 
California Ave.. Palo Alto, CA 
94306. (415) 328-4001. 


July-October 


€ PROFESSIONAL EDUCATION 
Seminars from the Institute for 
Professional Education. various 
sites in the U.S. Programs in 
statistics, management. simula- 
tion and modeling. personal 
computers, and computer 
science. Contact the Institute for 
Professional Education, POB 
756. Arlington, VA 22216, (703) 
527-8700. July-December 


€ COMMODORE DISSECTED 
Commodore College ‘84, Bran- 
don University, Manitoba, Can- 
ada. Workshops on graphics. 
sound, file handling, disk tech- 
niques, and 6502 machine lan- 
guage. Contact Faculty of Edu- 
cation, Brandon University, Bran- 
don, Manitoba RTA 649, 
Canada. (204) 728-9520. July 1-6 


€ PC SHOW IN LONDON 

The 1984 PC User Show, 
Novotel, London, England. 
Devoted to the IBM Personal 
Computer. More than 100 ex- 
hibits. Contact Geoff Dickinson, 
EMAP International Exhibitions 
Ltd., 8 Herbal Hill, London 
ECIB IPA, England; tel: 01 837 
3699. July 3—5 


9 WOMEN AND COMPUTING 
The Third Annual National Con- 


ference of the Association for 
Women in Computing Confer- 
ence, Holiday Inn Center Strip. 
Las Vegas, NV. The conference 
theme is "Choice or Chance in 
Computing Careers.’ Contact 
Patricia Timpanaro, AWCC ‘84 
Registration, 40 Main St. 
Number 206, Stoneham, MA 
02180. July 8 


© NCC 

The 1984 National Computer 
Conference—NCC, Convention 
Center, Las Vegas, NV. Profes- 
sional-development seminars, 
more than 650 exhibits, and 
nearly 100 technical sessions. 
Contact the American Federa- 
tion of Information Processing 
Societies Inc.. 1899 Preston 
White Dr., Reston, VA 22091, 
(703) 620-8926. July 9-12 


€ FIBER-OPTIC METHODS 

Fiber and Integrated Optics, San 
Diego, CA. Course topics: 
single- and multimode fiber 
cabling. photo detectors, re- 
ceiver and repeater technology. 
and optical-fiber sensors. The 
fee is $875. Contact Continuing 
Engineering Education, George 
Washington University, Washing- 
ton, DC 20052, (800) 424-9773: ' 
in the District of Columbia, 
(202) 676-6106. July 9-13 


© SPECIAL EDUCATION 
INSTITUTE. Microcomputers in 
Special Education: Today's Chalk 
lenge, Lesley College. Cam- 
bridge, MA. Subjects: Logo. 
software evaluation, administra- 
tive applications, and model 
programs. Technical expertise 
not required, Contact Joy Nikkel, 
Lesley College, 29 Everett St, 
Cambridge, MA 02238, (617) 
868-9600. July 16-20 


© SIMULATION CONFERENCE 
Summer Computer Simulation 
Conference—SCSC '84, Copley 
Plaza Hotel, Boston. MA. Tech- 
nical sessions, papers. panel 
discussions, exhibits, and 
tutorials. Contact Charles Pratt, 
Simulation Councils Inc., РОВ 
2228, La folla, CA 92038, (619) 
459-3888. July 23-25 


© SIGGRAPH 
ACM SIGGRAPH '84, Minne- 
apolis, MN. Technica! papers, 
panel discussions, a design 
show, film and video presenta- 
tions, and nearly 30 courses. 
Contact SIGGRAPH '84 Confer- 
ence Office, 111 East Wacker 
(continued on page 104) 
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"IBM is a trademark of the International Business Machines Corporation. 
"COMFAQ is a trademark of the COMPAQ Computer Corporation. 


МС $ 

32-Bit Virtual 

Memory MegaMicro 

[s The-State-Of- The-Art 
UNIX Microcomputer 


LMC’s 32-bit MegaMicro provides mainframe 

or super-minicomputer performance at prices com- 
petitive with today’s far less powerful 8- and 16-bit 
microcomputers. This is made possible by use of 
the next generation of logic chips—the National 
Semiconductor 16000-series. LMC MegaMicros 
incorporate: the NS16032 central processing unit 
which has true 32-bit internal logic and internal data 
path configured on the IEEE 796 multibus; 
demand-paged virtual memory implemented in 
hardware; and hardware 64-bit double- precision 
floating-point arithmetic. 


The LMC MegaMicro is supplied with HCR's 
UNITY* which is a full implementation of UNIX** 
and includes the Berkeley 4.1 enhancements to 
take advantage of demand-paged virtual memory. 
Also included are C and FORTRAN. Typical multi- 
user systems with 33 megs. of fast (30 ms. average 
access time) winchester disk storage, a half meg. 
of RAM, virtual memory, hardware floating-point 
arithmetic, UNIX, C, and FORTRAN 77 are avail- 
able for $20,000 (and even less with quantity or 
OEM discounts). 


* UNITY isa Trademark of Human Computing Resources. 
“UNIX is a Trademark of Bell Laboratories. 
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4200 W. Diversey, Chicago, IL 60639 (312) 282.9667 


MAISON 


ЕВЕ A member of The Marmon Group of companies 
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(continued from page 102) 
Dr., Chicago, IL 60601. (312) 
644-6610. July 23-27 


© INTERFACING TIPS FOR 
TEACHERS. Microcomputer- 
based Instrumentation for 
Schools. Middletown. OH. An 
introductory, hands-on workshop 
for college and secondary 
teachers. Contact Bill Rouse, 301 
McGuffey Hall. Miami University, 
Oxford, OH 45056, (513) 529- 
2141. July 23-August 2 


© MICROS IN EDUCATION 
Stanford Institute on Microcom- 
puters in Education. Stanford 
University, Stanford, CA. See 
June 25-July 27. July 30—August 31 


August 1984 


© SCHOOL COMPUTER 
COORDINATORS, The Comput- 
er: Extension of the Human 
Mind, Center for Advanced 
Technology in Education, Uni- 
versity of Oregon, Eugene. For 
individuals responsible for the 
use of computers and emerging 
technologies at the school and 
district levels. Pre- and post- 
conference workshops. Registra- 
tion is $95. Contact Summer 
Conference Office. College of 
Education, University of Ore- 
gon, Eugene, OR 97403. 

August 1—3. 


€ SHOW FOR TARHEELS 

Great Southern Computer Show, 
Clvic Center, Charlotte, NC. 
Hardware, software, peripherals, 
and accessories for the home 
and office. Seminars and work- 
shops. Contact Great Southern 
Computer Shows, POB 655. 
Jacksonville, FL 32201. (904) 
356-1044. August 2—4 


© HOME AND OFFICE 

The First Annual Tampa Bay 
Computer Show & Office Equip- 
ment Exposition, Curtis Hixon 
Convention Center, Tampa. FL. 
Hardware, software, accessories, 
and peripherals for industry and 
home. Contact CompuShows 
Inc., POB 3315, Annapolis, MD 
21403, (800) 368-2066; in An- 
napolis, (301) 263-8044: in 
Baltimore, 269- 7694; in the 
District of Columbia, 261-1047. 
August 2—5 


© Al INVESTIGATED 
The National Conference on Ar- 
tificial Intelligence, Performing 


Arts Center, University of Texas, 
Austin. Seminars, exhibits, and 
panel discussions. Registration 
for American Association for 
Artificial Intelligence (AAAI) 
members is $100; nonmembers 
pay $140. Contact Claudia C. 
Mazzetti, AAAI, 445 Burgess 
Dr.. Menlo Park, CA 94025, 
(415) 328-3123. August 6-10 


€ COMPUTERS IN ENGINEER- 
ING, The 1984 ASME Interna- 
tional Computers in Engineering 
Conference and Exhibit, Hilton 
Hotel, Las Vegas, NV. More than 
60 panel discussions and paper 
sessions. Product exhibits. Con- 
tact American Society of Me- 
chanical Engineers, 345 East 
47th St.. New York, NY 10017, 
(212) 705-7100. August 12-16 


© MICROS & VOC ED 
Microcomputers and High Tech- 
nology in Vocational Education 
Conference, Vocational Studies 
Center, University of Wisconsin, 
Madison. Concurrent sessions, 
formal classes, presentations, 
speeches, and videotaped pro- 
grams. Preregistration fee is 
$55, or $65 at the door. Con- 
tact Dr. Judith Rodenstein, 964 
Educational Sciences Building. 
University of Wisconsin, 1025 
West Johnson St.. Madison, WI 
53706, (608) 263-4367. 

August 13-16 


€ COMPUTERS AND BIOLOGY, 
The Fourth Annual Notre Dame 
Short Course Series: Computers 
in Biology. University of Notre 
Dame, Notre Dame, IN. See 
June 18-22. August 13-17 


€ GRAPHICS & CONSTRUC- 
TION, The Third International 
Conference and Exposition on 
Computers/Graphics in the 
Bullding Process, BP ‘84. Embar- 
cadero Center, Hyatt Regency, 
San Francisco, CA. Tutorials, 
plenaries, and technical sessions 
will focus on the theme “The 
Building Process in Transition: 
Contact Conference Director, BP 
'84, Suite 333, 2033 M St. NW, 
Washington, DC 20036, (202) 
715-9556. August 19—23 


© PCB TECHNICAL SEMINAR 
The 1984 Printed Circuit Fabri- 
cation Technical Seminar, Bos- 
ton, MA. Contact Donna 
Esposito, PMS Industries, 625 
Sims Industrial Blvd., Alpharetta, 
GA 30201, (404) 475-1818. 
August 27-29 1 


Introducing the Most Powerful 
Business Software Ever! 


TRS-80™ (Model I, II, Ш, or 16) * APPLE" * IBM™*® OSBORNE™ • CP/M* e XEROX™ 


DEER? 


VERSA 
LEDGER 


Paw ey wotrt...- 
SS л а= 
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VERSACLDGER HAS BEER CREATED 
WITN THE RAST ТЕМЕ COMPUTER USER ш: SITE 


d | zi ^ р 
The VERSABUSINESS" Series 
Each VERSABUSINESS module can be purchased and used independently, 
or can be linked in any combination to form a complete, coordinated business system. 


VERSARECEIVABLES™ $99.95 VERSALEDGER П" $149.95 
VERSARECEIVABLES™ is a complete menu-driven accounts receivable, invoicing, and VERSA LEDGER II™ is a complete accounting system that grows as your business 
monthly statement-generating ce ae keeps inm of A arog, asas па who grows. VERSALEDGER Г” can be used as a simple personal checkbook register, 
Counts. VERSARECEIVABLES" prints all necessary statements, invoices, and summary expanded to a small business bookkeeping system or developed into a large 
reports and can be linked ith VERSALEDGER ІГ" and VERSAINVENTORY™. corporate general d system without any additional software. 

E ө VERSALEDGER II™ gives you almost unlimited storage capacity 
VERSAPAYABLEST эз ate, a ро are per enh depen he amien) 
in touch with all information regarding how much money your E ‘owes, and to E Бора rae оаа HM a clue әр ешн 
whom. VERSA PAYABLES" maintains a complete record on each ve , prints checks, p ; 


: Vendor reports * handles multiple checkbooks and general ledaers, 
lcgi rji Nor pA rei oma Eres. аач select ° үт 17 customized accounting reports including check registers, 
which vouchers are to be paid. alance sheets, income statements, transaction reports, account 


li ti $ * 
VERSAPAYROLL™ 99.95 жшн 
VERSAPAYROLL™ is а powerful and sophisticated, but easy to use payroll system that VERSA LEDGER П“ comes with a professionally-written 160 manual de- 
keeps track of all government-required payroll information. Complete employee records signed for first-time users. The VERSALEDGER 11“ manual will lp u become 
are maintained, and all necessary payroll calculations are performed automatically, with quickly familiar with VERSALEDGER Il", using complete sample data files 


totals displayed on screen for operator approval. A payroll can be run liv automati- 
cally, or the operator can intervene to prevent a check from being printed, or to alter 
information on it. [f desired, totals may be posted to the VERSALEDGER IT" system. 


VERSAINVENTORY™ $99.95 


VERSA INVENTORY™ is a complete inventory control system that gives you instant access 
to data on any item. VERSAINVENTORY™ keeps track of all information related to what 
items are in stock, out of stock, on backorder, etc., stores sales and pricing data, alerts 
you when an item falls below a preset reorder point, and allows you to enter and print 
invoices directly or to link with the VERSA RECEIVABLES” system. VERSAINVENTORY™ prints 
all needed inventory listings, reports of items below reorder point, inventory value re- 
ports, period and vearto-date sales reports, price lists, inventory checklists, etc. 
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* TRS-80 is a trademark of the Radio Shack Division of Tandy Corp. - “APPLE is a trademark of Apple Corp. - “IBM is a trademark of IBM Corp. - “OSBORNE is a trademark of Osborne Carp. 
*CP/M is а trademark of Digital Research - *XEROX is a trademark of Xerox Corp. 


supplied on diskette and more than 50 pages of sample printouts. 


SATISFACTION GUARANTEED! | 


Every VERSABUSINESS" module is guaranteed to outperform all other competitive systems, 
and at a fraction of their cost. If you are not satisfied with any VERSABUSINESS"" module, you 
may return it within 30 days for a refund. Manuals for any VERSABUSINESS"" module may be 
purchased for $25 each, credited toward a later purchase of that module. 


To Order: 


Write or call Toll-free (800) 43 1-2818 
(N.Y.S. residents call 914-125-1535) 
* add $3 for shipping in UPS areas * add $5 to CANADA or MEXICO 
* add $4 for C.O.D. or non-UPS areas * add proper postage elsev;ihere 


THE ESSENTIALS 


CompuPro Disk Subsystems 


W/hen it comes to answering your data storage needs, CompuPro has the essential 
components. Like our Floppy and Hard Disk Subsystems with Disk 3'" and Disk 1A™ 
controllers. They're the IEEE 696/5-100 products that will keep you and your system on 
the cutting edge of computing for years to come. Each reflects the most advanced 
technology available. And that's what you've come to expect from CompuPro. Because 
we've built our reputation on quality components like these for more than a decade. 


| 


DI S К 1 Ma Our high-performance floppy disk controller handles any combination of up to 
| s four 8" or 54” drives. The Disk 1A is perfectly suited for the highest level single 
or multi-user microcomputer system. It features state-of-the-art LSI architecture, high-speed DMA interface, 
and complete compatibility with CP/M-80™, CP/M-86, CPIM-68K™, CP/M'8-16'^, MPIM'"8-16'^, and 
Concurrent CP/M™8-16™ operating systems. 


DI S K Та Our hard disk controller, which supports as many as four 5%” Winchester drives, 

=P m achieves new levels of performance for multi-tasking systems. The Disk 3's 

many features include transfer of each disk sector using high speed “burst mode” DMA, 

and a channel processor for independent seeking, reading and writing, as well as asd 
the capability to transfer large blocks of data between disk and memory me 

with a single command. Compatible with the same operating | "t 
systems as Disk 1A. ей 


= 


FLOPPY/ 
HARD DISK : 
SUBSYSTEMS: 


۴ P ff Here's the essential peripheral for your micro- 
a P d / computer. Choose from a wide range of models 
/ 4 to obtain the perfect disk subsystem for your ap- 

plication. We offer combinations of 20, 40 or 80Mb 

hard disks, with either a single 8" floppy drive or two 

5/4" floppy drives to give you maximum flexibility in a 

single unit. Or you can have a unit containing two hard 

disks or two floppy drives. It's all up to you. Hard disks are 
manufactured by Quantum, and double-sided, double-density 
floppy drives by Qume and Mitsubishi . . . all are assembled in our 
famous disk enclosure. These packages can also be purchased with- 
out controllers and software for those upgrading theircurrent system. 


You can learn even more about making the most of 

your microcomputer by sending for our free catalog. In 

it, you'll find components and systems that can improve 
the way you work. And why CompuPro is essential to you. 


The Essential Computer" 


See us at NCC booth #Н854. 


A GODBOUT COMPANY 
3506 Breakwater Court, Hayward, CA 94545 


(415) 786-0909 


Cirde 70 on Inquiry card. 
CPIM and CP/M-86 are registered trademarks and CP/M-80 and CP/M-68K are trademarks of Digital Research Inc. CPIM 8-16, MP/M 8-16 and Concurrent CP/M 846 are.compound tra к 
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ALTHOUGH BYTE'S LOOK and organization change this month, the Feature section will 
continue to offer a range of topics: previews of innovative machines and software. tech- 
niques for using hardware and software, and in-depth explanations of how important 
technologies work. We welcome Steve Ciarcia to the Feature section effective this issue. 
The originality and diversity of Steves popular construction projects rival those of some 
large manufacturing companies. 

West Coast editor Ezra Shapiro opens the Feature section this month with a — of 
the impressive Hewlett-Packard battery-powered portable computer, the HP 110. Small and 
light, the HP 110 packs powerful software into its ROM. including Lotus 1-2-3 and a text 
editor. The HP 110 accelerates the trend toward self-contained, truly personal (carry it with 
you everywhere) productivity tools. 

Next, Steve Ciarcia completes his tale about turning the IBM PC into a personal minicom- 
puter. “| know BASIC” Steve recently said, "and | don't want to learn any other high-level 
language" But Steve didn't resign himself to plodding through life at interpreter speeds. 
The Z8000 Trump Card lets Steve run BASIC and other software on the IBM PC at lightning 
speeds. This second and final part of the Trump Card article describes its software. 

Ronald L. Greene follows with a lucid article that explains how macro substitution for 
the executable portions of words can make subroutine-threaded compilers produce faster 
code. Greene's article addresses reducing overhead in threaded interpreted languages and 
shows how to make FORTH run faster. 

The monolith called the Department of Defense has given us Agent Orange and the F-111 
bomber in recent years. As of January |. 1984, it insists that Ada is the new computer language 
of the military-industrial complex. Whether this is bad or good. we offer this month the 
first installment of a two-part Ada primer written by Sabina H. Saib. 

An interpreted version of Pascal will soon debut as Macintosh Pascal. Our product preview 
reveals that a company called Think Technologies produced this ful! implementation of 
the language combining BASIC's interactiveness and Pascal's structure to provide a power- 
ful teaching language. 

We've put John Bono to work on the hardware front. designing a low-cost printer buffer 
that you can build over a weekend. The result of John's effort is an article that'll help you 
build a device that frees your computer from periods of servitude to your printer. 

In what may develop into a technique we'll all use some day, Keith H. Sueker explains 
how he receives radio-transmitted weather maps and displays the resulting data on a video 
monitor using his Apple computer. His article, called "Apple FAX: Weather Maps on a Video 
Screen.” includes a screen photograph proving that the technique is a workable one. The 
hardware needed is inexpensive and the software relatively simple. 

After last month's lock at structured, incrementally-compiled BASIC, this month Rodolfo 
Cerati shows you how to write a spreadsheet in old-fashioned BASIC, in an article that reveals 
some interesting programming techniques. 

—G. Michael Vose, Senior Technical Editor, Features 
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PREVIEW 


A light and powerful portable 


IN THE BATTLE for dominance in the 
growing market for lightweight. 
battery-powered. briefcase-size port- 
able computers. Hewlett-Packard has 
unveiled its new model, the HP 110. 
The unit is outwardly similar to many 
of its competitors—it's about the size 
of a metropolitan phone directory 
and has a flip-up LCD (liquid-crystal 
display) screen that lifts to uncover a 
typewriter-style keyboard. But two 
aspects of the design philosophy 
behind the 110 help set it apart from 
the crowd. 

First. the 1105 combination of 
abundant internal memory and sili- 
con-based software makes it an ex- 
tremely satisfactory traveling com- 
puter, freeing you from a large part 
of the dependence on disks and 
other cumbersome storage media. 
Second, the HP 110 was seen from 
the very first as the hub of an inte- 
grated system of components, an 


ideal that has been realized with the 
concurrent announcement of related 
products from Hewlett-Packard (see 
photo 1). 

The guts of the computer are built 
around the Harris 80C86, a CMOS 
(complementary metal-oxide semi- 
conductor) version of the popular 
8086 microprocessor chip. running at 
5.33 MHz (megahertz). Available 
memory consists of 272K bytes of 
CMOS RAM (гапаот-ассеѕѕ read/ 
write memory), which you can divide 
between system RAM and electronic 
disk emulation, and a whopping 
384K bytes of CMOS ROM (read-only 
memory). System RAM can range 
from a minimum of 96K bytes to a 

(text continued он page 112) 


Ezra Shapiro is a technical editor at BYTE’s 
West Coast bureau. He can be reached at 
McGraw-Hill, 425 Battery St., San Fran- 
cisco, CA 94111. 


BY EZRA SHAPIRO 


PHOTOGRAPHED BY PAUL AVIS 
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AT A GLANCE 


Name 
HP 110 


Type 
Portable computer with built-in 300-bps 
modem 


Manufacturer 
Hewlett-Packard Corporation 
11000 Wolfe Rd. 

Cupertino, CA 95014 

(800) 367-4772 


Processor 
Harris CMOS 80C86 


Memory 

272K bytes CMOS RAM, user-definable as 
RAM or solid-state disk: 384K bytes CMOS 
ROM 


Data Storage 
RAM-based disk emulator; no internal 
drives 


Size 
13 by 10 by 3 inches; 9 pounds 


Display 
LCD, 16 lines by 80 characters: graphics 
resolution, 480 by 128 pixels 


Power Supply 
Rechargeable lead-acid batteries, rated 20 
hours 


Software Provided 

MS-DOS 2.01, Personal Applications 
Manager, Lotus 1-2-3. Memomaker (word 
processor], terminal and communications 
packages 


Price 
$2995 


Options 

Thinkjet (HP 2225B) ink-jet printer, HP 9114 
single 34-inch disk drive. IBM PC/HPIL 
interface card with HPLINK software, 
various Hewlett-Packard interface converters 
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itext continued from page 111) 

maximum of 256K bytes. Onboard 
ROM contains an assortment of soft- 
ware, including HP's Personal Applica- 
tions Manager (a shell-style user inter- 
face), MS-DOS version 2.01 (the oper- 
ating system itself plus a collection of 
utilities for file management, directory 
maintenance, disk formatting. etc.) 
Lotus 1-2-3, Memomaker {a simple 
word-processing program], and a timer/ 
alarm program. Also contained in ROM 
is the communications software to drive 
the computer's three output ports: an 
RS-232C serial interface, a proprietary 
HPIL (Hewlett-Packard Interface Loop) 
interface, and a built-in 300-bps (bits per 
second) modem that accepts a standard 
phone plug (see photo 2). There is no 
internal disk storage, but the battery- 
powered CMOS chips are essentially 
nonvolatile; that is, you can turn off the 
display and come back to the computer 
a week later and pick up exactly where 
you left off. 

Hewlett-Packard manufactures its own 
CMOS ROM and RAM chips at Corval- 
lis; Oregon, home of the division that 
has been producing hand-held com- 
puters and caiculators for several years. 
Designers of the 110 took advantage of 
this facility to engineer two other CMOS 
chips for this project: an LCD controller 
with 8K bytes of display ROM, software 
fonts for the character generator, and 
bit-mapping for graphics; and another 
8K-byte ROM chip, known as "the kitch- 
en sink; that includes the timer, inter- 
rupts, serial port, and keyboard inter- 
face. These efforts resulted in a main 
printed-circuit board and an I/O (input/ 
output) board with lower chip counts 
than you might expect. The final boards 
are not tightly packed; descendants of 
the 110 will have room for more in- 
teresting goodies. 

The display is an 80-character by 
16-line LCD, though the large expanse 
of plastic bezel around the screen sug- 
gests the possibility of a bigger display 
in the indeterminate future. In fact, HP 
engineers commented that they had 
looked at 24-line screens but had de- 
cided that product reliability and image 
quality were still too uncertain to make 
them acceptable at this time. You can 
select two character fonts: Hewlett- 
Packard's and an alternate set compat- 
ible with that of the ІВМ Personal Com- 
puter (PC). You can program the display 
in graphics mode as a grid of 480 by 
128 pixels (picture elements). This is 
relatively high resolution, particularly 
for an LCD, and is suitable for most 
types of business graphics. Brightness 
(actually, darkness in this case} can be 


controlled with a single key on the right 
side of the keyboard. Characters and 
graphics are sharp, and screen updates 
are quite rapid. 

The 110's keyboard is laid out in the 
standard Selectric format (ie. the Return 
and Shift keys are in the old familiar 
locations) and has a full complement of 
computer keys: Control, Break/Stop. 
Escape/Delete, Caps Lock, and Print/ 
Enter. А key labeled "Extend char" gen- 
erates a non-ASCII (American National 
Standard Code for Information Inter- 
change) character and is equivalent to 
the Alt key of the IBM PC. An additional 
row of keys along the top of the key- 
board includes eight soft (determined 
by individual programs) function keys, 
two menu keys that generate or remove 
a map of the function keys from the bot- 
tom three lines of the screen, a Select 
key that chooses a highlighted option 
within a program, and four cursor- 
movement keys. There is no separate 
numeric keypad. 

The rechargeable lead-acid batteries 
that power the 110 are rated at 20 hours 
of continuous use. In actual practice, the 
110 can go for a week or more of 
sporadic use before the batteries 
become dangerously weak. The system 
is designed to preserve memory at all 
costs. The display is the major power 
drain, and the computer shuts it off at 
a preset interval of inactivity: you can 
choose an interval of anywhere from 30 
seconds to 30 minutes. When the bat- 
teries reach 5 percent of capacity, the 
110 refuses to turn on the display until 
they've been recharged. If the 110 is not 
used at all, you can expect a couple of 
months on a single charge. 

The unit is a compact device with a 
high-impact molded plastic shell, mea- 
suring 13 by 10 by 3 inches (closed); its 
color is the typical nondescript off- 
white. it weighs in at 9 pounds. The 
basic package includes a plug-in re- 
charger (similar to those used for other 
portable products) and a black vinyl car- 
rying case with a handle and a wide, ad- 
justable shoulder strap. 

The HP 110 is tested to rather severe 
standards. However, the Hewlett- 
Packard quality-control staff stresses 
that these are goals rather than ab- 
solute guarantees for each machine: 0 
to 50 degrees Celsius for operation, 
— 25 to 55 degrees for storage, and 95 
percent humidity for five days at 40 
degrees. The units are also put through 
condensation, moisture absorption, and 
rapid temperature cycling tests. HP 110s 
have withstood altitudes of 50,000 feet 
and forces of 100 G on all axes. The fact 
that there are no sensitive internal 


drives—no moving parts at all. with the 
exception of the keys and the lid hinges 
and latches—makes the 110 an extreme- 
ly rugged computer. All units must pass 
FCC Class B limits on electromagnetic 
interference; Hewlett-Packard is working 
with the FAA to end the controversy 
over computer use on commercial air- 
liners and to establish hard, published 
standards for portable computer 
radiation. 


THE SOFTWARE 


When you first open the HP 110. the 
screen is blank: pressing any key activ- 
ates the display. The first time you use 
the computer, you will see Hewlett- 
Packard's Personal Applications Man- 
ager (PAM), modified somewhat from 
the original version distributed with the 
HP 150 touchscreen personal computer 
(see photo 3). Subsequently. turning on 
the display returns you to where you 
were the last time you used the com- 
puter. PAM is ап operating-system shell: 
most file manipulation and system con- 
figuration is accomplished through 
PAM's main or subsidiary menus. 

The initial PAM screen shows a num- 
ber of important status items: date, time, 
remaining battery life, and space avail- 
able on the electronic disk drive (called 
the A: drive). Most of the display is used 
to show the applications you can run. 
At the outset, these applications are 
those programs resident in ROM (called 
the B: drive): if at some point you load 
proerams into the RAM disk, those pro- 
grams are also displayed on the screen. 
Moving the cursor to a program and 
pressing either the first function key 
(Start Applic) or the Select key loads 
and runs the program. Data files are not 
listed. 

The second function key (File Man- 
ager) leads to a secondary shell. The 
File Manager displays all the files in the 
default directory and a list of alternate 
directories. On this screen, the function 
keys enable you to print or delete a file 
or a directory. create a new directory 
(following MS-DOS path rules), choose 
a new directory to display, copy a file, 
rename a file, or format a new disk 
(more on this later in the section on 
peripherals). The File Manager serves as 
the shell for most of the MS-DOS main- 
tenance commands. 

The third function key (Clock Config) 
provides access to the clock configura- 
tion commands, letting you reset the 
time and the date. The fourth key 
(Reread Discs) rescans the directories 
and updates the PAM screen. The fifth 
function key (Datacom Config) leads to 
a menu for setting the parameters (com- 


munications rate, word length, stop bits, 
parity, protocol) for the HPIL interface 
and either the modem or the RS-232C 
serial port (you can’t run these two out- 
puts simultaneously). 

The sixth function key brings up the 
system configuration menu (see photo 
4). Here. you can allocate system mem- 
ory and RAM-disk space, indicate the 
number of external disk drives plugged 
into the computer, select a read-after- 
write verification of disk action, set the 
display time-out interval. choose be- 
tween a block or an underscore cursor. 
select the character set, determine the 
length of the warning beep, and con- 
figure the printer interface. 

Pressing the seventh key. either from 
the main PAM menu or from any of the 
secondary menus, produces a menu for 
a series of detailed Help screens on all 
operations of the HP 110 (see photo 5). 
The eighth key returns you to the main 
menu from a secondary menu; if ac- 
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tivated from the main menu, the key 
shuts off the display. 

The four applications programs listed 
by PAM include Memomaker, Lotus 
1-2-3, Terminal, and DOS Commands. 
Memomaker is a rudimentary word pro- 
cessor developed by Hewlett-Packard 
for quick notes, brief business corres- 
pondence, and ASCII program script 
files (such as the scripts PAM uses to 
trigger the alarm or run a program at 
a specific date and time). If you're ac- 
customed to working with a full-fledged 
word-processing program. you might 
find Memomaker severely lacking in so- 
phistication, particularly when it comes 
to formatted output. 

Lotus 1-2-3, on the other hand, is a 
delight to use (see photo 6). Maximum 
system memory enables use of a 
spreadsheet with 2048 by 512 cells, cer- 
tainly more than adequate for most 
modeling problems. Because everything 

(text continued on page 414) 


Photo I: The HP 110 links to two optional battery-powered peripherals. the НР 2225B 


ink-jet dot-matrix printer and the НР 9114 single 3%-inch disk drive. 


Photo 2: The back view of the HP 110. Shown from left te right are the two connections 
for the HPIL serial interface, the socket for the plug-in recharger. a nine-pin RS-232C port, 
and a modular phone jack for the internal modem. The removable panel in the center 

provides access to the lead-acid batteries. 


JUNE 1984 • BYTE 113 


With Microfazer, you While your rinter 15 
could be doing this... doing this. 


tp, ab 


EE ІАЕ СЕС Е 

LCT атада 
D dad 
TE ЕЕ 
тар 


ins. | 


AHIIIPHTMTS 


IT 
I 
a 


f nm 


273.3» 


Your personal computer works needs, you and the computer (Parallel-to-Parallel version). RESET, 


fast. Except when you're can get back to business fast. PAUSE. and COPY functions. 
printing. Then it doesn't work This makes Microfazer perfect Plus a choice of serial or parallel 
at all. And when your for any buffer task: word interfaces (or combinations of 
computers not working you re processing. complicated both) for your data transmission 
Stuck waiting. But with graphics, you name it. requirements. 

Microfazer theres no more _ But Microfazer remembers The perfect system buffer 
waiting. Microtazer is the print more... Microfazer goes with printers 
buffer that frees your computer. ^ Microfazer remembers to give and plotters to make it the 

so you can compute and print at ^ you the hardware features perfect buffer for all your 

the same time. you're looking for in a print system needs. 

Compute while you print buffer. Features that include And Microfazer’s price makes 


Microfazer stores data from your memory expansion to 512K, rm it perfect. too. 


computer, then sends it to 

the printer at an appropriate M I C RO ЕД7 E R. 50 Stop waiting on your 
speed. Because Microfazer printer. Get Microfazer 
remembers exactly what BY QU. ] DRAM 


print. Microfazer. The 
buffer that remembers 
it all. 
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C compilers 


and an 
assembler 
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Trump Card 


ast month. we looked at the hardware 
of the Trump Card. a coprocessor 
board for use with the IBM Personal 
Computer (PC) or compatible computers. The 
presentation centered mainly on the Zilog 
Z8000's processor architecture the support 
circuitry, and the interface between the 28000 
and the Intel 8088. But the power of the 
Trump Card can be unleashed only by the 
right software. This month, I'll describe the col- 
lection of software I've assembled for the 
Trump Card from several sources—most of it 
designed to support further program devel- 
opment. Let's first quickly review the features 
of the Trump Card. 


WHAT IS THE TRUMP CARD? 

The Trump Card (see photo 1) is a printed- 
circuit board that plugs into any I/O (input/out- 
put) expansion slot of an IBM PC, an IBM PC 
XT. or any computer compatible with them. 
It contains a Zilog 28001 16-/16-bit micropro- 
cessor (the memory-segmented version of the 
28000) running at 10 MHz and up to 512K 
bytes of RAM (random-access read/write 
memory). The Trump Card communicates with 
the PC's built-in 8088 processor through a 
256-byte FIFO (first-in/first-out) buffer. 

A variety of software is available for the 
Trump Card. The most important. from my 
point of view, is the language system for its 
special version of BASIC. As you would 
expect, the Trump Card's TBASIC compiler 
excels at making user programs run fast, but 
its also so easy to use that it makes some 
interpreted versions of BASIC look clumsy. 
The source language accepted by the TBASIC 
compiler is nearly identical with that of the 
IBM PC's Advanced BASIC interpreter 
(BASICA) and includes a few enhancements, 
such as compilation of programs larger than 
64K bytes. 

Other software included with the Trump 
Card follows: 


e CP/M-80 emulator. The Trump Сага can 
run programs designed to run under 
Digital Research's CP/M-80 DOS (disk 
operating system) by emulating the 8-bit 
Z80 instruction set and DOS calls. No 


Part 2: Software 


special file headers or instruc- 
tion-translation programs are required. 
e C compiler. The source language ac- 
cepted by this compiler follows that of Ker- 
nighan and Ritchie with a few minor dif- 
ferences (see reference 6). 
e Screen editor. Incorporating many of the 
features normally found only in word-pro- 
cessing packages. the screen editor. called 
EE. enables you to write or examine ASCII 
(American National Standard Code for In- 
formation Interchange) text files for use 
either with the Trump Card or in the nor- 
mal IBM PC environment. 
e Y multilevel-language compiler. The 
unusual Y language system is essentially 
a structured assembler that enables 
Pascal-like control constructs and data 
types. arithmetic expressions with 
automatic or specified allocations of 
registers, and procedure calls with 
parameter passing. 
e Debugger. With the debugger. you can 
examine and replace the contents of 
memory and registers, set breakpoints, or 
single-step through programs. Intended to 
aid in program development, the debug- 
ger is an integral part of Y. 
e Semiconductor disk emulator. Under 
versions of PC-DOS equal to or higher 
than 2.0, Trump Card can allocate 128K to 
387K bytes of its on-board RAM to func- 
tion as a RAM disk or disk emulator. This 
memory is separate from the memory 
already existing on the PC's motherboard 
or other expansion boards and resides in 
the Z8000's separate address space. The 
Trump Card can run another function con- 
currently with the disk emulator. 

(text continued on page 116) 


Copyright (c) 1984 Steven A. Ciarcia. All rights 
reserved. 
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Photo I: The soldered prototype printed-circuit version of Trump Card. RAM sockets are at 
left. EPROMS are top center, and the 28001 and support chips fill the remainder of the 


board. 


(text continued from page 115) 


BRINGING THE TRUMP CARD UP 


To initialize the Trump Card, run a pro- 
gram called LDZSYSCOM from PC-DOS. 
When it has completed setting up the 
Trump Card and installing the device 
driver needed by PC-DOS to communi- 
cate with it, LDZSYS returns control to 
PC-DOS and the host 8088 processor, 
with the Z8000 awaiting further instruc- 
tions. Example | in the text box on page 
118 contains examples of this and other 
typical user commands (in italics) and 
the system's response (in roman type]. 
The operation of the Trump Card is 
transparent to programs running on the 
host 8088. (If you think that you will 
always want the Trump Card's capabili- 
ties available, you can add a line con- 
taining LDZSYS to your PC-DOS AUTO- 
EXEC.BAT file) 

To begin using the Trump Card, ex- 
есше the "go" program, GCOM (О). 
When the Z8000 has control of the sys- 
tem. it returns with a colon prompt. as 
the fourth line of example | shows, in- 
dicating that the Z8000 is ready to ac- 
cept commands. The text box also 
shows the command format for editing 
and compiling files and programs. which 
may be stored on the same disk used 
to boot PC-DOS. 


INTERPRETERS VERSUS COMPILERS 
As І said last month, a chief cause for 
my building the Trump Card was a feel- 
ing of frustration with the slowness of 
BASIC interpreters. | had, of course, con- 
sidered using an off-the-shelf BASIC 
compiler to speed up my programs. but 
| did not relish all the overhead opera- 
tions required by the compilers І had 
seen, such as Microsoft's BASIC 
compiler. 


The typical compiler requires three 
separate operations to run a BASIC pro- 
gram. First, the program source code 
must be written using an editor pro- 
gram. Next, the ASCII program text 
from the editor is compiled into object 
code and stored in a disk file, which 
often takes several minutes. Finally, the 
special BASIC run-time processor is 
loaded from the disk to supervise ex- 
ecution of the object program. At last, 
the program does its thing. 

Interpreters, for all their inefficiency 
of execution, do have one important 
benefit: you quickly can add a line to 
your program and type RUN to see its 
effect. But if you want to change a line 
in a compiled program, it's back to the 
editor and all the way through the pro- 
cess again. So when you finally have 
your debugged, compiled program, it 
may indeed execute 100 times faster 
than under an interpreted one, but it 
may have taken you 10 times as long to 
get it running right. | think this is one 
reason BASIC compilers are not in wider 
use. 

To counter this criticism, compiler 
manufacturers suggest developing code 
on an interpreted BASIC first and then 
compiling it. Such a suggestion, while 
valid, ignores the reason for a compiler 
in the first place. If a hundredfold in- 
crease in speed is necessary to achieve 
a program's objective, it hardly makes 
sense that to write and test the original 
program you must wait 100 times longer 
each time you must run it. 

The answer seemed relatively trivial 
to me—simply write a version of BASIC 
that looks like an interpreter and ex- 
ecutes like a compiler. The result is 
TBASIC. 

The Trump Card's TBASIC language 
system is a BASIC compiler that offers 


significantly faster execution of BASIC 
programs than does a BASIC inter- 
preter, while furnishing an operating en- 
vironment much like that of an inter- 
preter. TBASIC bridges the gap between 
traditional BASIC interpreters, which 
have built-in editors and are known for 
ease of use, and typical BASIC com- 
pilers; which produce rather efficient 
object code but can be difficult to work 
with. TBASIC's extremely fast compila- 
tion times and its capability for 
immediate-mode execution make work- 
ing with it as easy as working with a 
friendly but slow interpreted BASIC. but 
the resulting programs run with the 
speed of a compiler. Unlike other com- 
pilers, the object code is not written in- 
to a disk file before execution (unless 
you request it). Therefore, no long 
delays are needed. When you load the 
file into the Trump Card. TBASIC com- 
piles the program in a few tenths of a 
second. 

Most programs that will run under the 
IBM PC's BASICA interpreter can be fed 
into TBASIC for compilation. You can 
use either the Trump Card's EE screen 
editor or the BASICA editor to write the 
programs. But if you then run the same 
program under both BASICA and 
TBASIC, depending upon the instruc- 
tions you use, you will notice an in- 
crease in program performance by a 
factor of anywhere from 7 to 100. A 
listing of TBASIC's keywords is shown in 
table 1. TBASIC also supports most of 
BASICAs color and graphics commands 
(see photo 2). 

Line numbers aren't required in the 
source code of programs written for 
TBASIC except where a line is to be 
referenced elsewhere in the program; 
for example, the destination of a GOTO 
or GOSUB statement would need a line 
number. Although not requiring them, 
TBASIC certainly allows line numbers on 
every line, so existing BASICA source 
code will run under TBASIC, to the ex- 
tent that the program is compatible with 
TBASIC's syntax. Such programs can im- 
mediately benefit from the increase in 
performance provided by TBASIC. 

The development of a program using 
a BASIC interpreter occurs in two 
modes: editing the program and run- 
ning it. Developing a program with 
TBASIC involves three modes: editing. 
compiling. and running. Obviously, the 
only difference is compilation, which is 
invoked on the Trump Card by the DO 
command; once the program has been 
compiled, the familiar RUN command 
executes it. 

Example 2 on page 118 shows some 
examples of the kind of interaction that 


occurs when you use TBASIC: how to 
enter a program using the EE editor, 
compile it. and run the compiled pro- 
gram. In the text box. input by the user 
is shown in italic type while the system's 
prompts and output are shown in 
roman characters. 

During compilation of a program. 
error messages are issued each time an 
error is encountered. The line of the 
source file in which the error was 
detected is displayed; in some cases, an 
error message is also displayed. After 
an error is found and displayed. com- 
pilation continues and any other errors 
found also will be displayed. When the 
compilation has been completed. a list 
of any undefined symbols also may be 
output, in which case the program 
should not be run. 


TBASIC PROGRAMS 

Three methods can be used for enter- 
ing program statements into the system 
for compilation under TBASIC. The first 
is to use the Trump Card's built-in EE 
screen editor. as mentioned previously 
(see photo 3). A second method is to 
enter the statements using TBASIC's 
direct-entry mode. The third choice is 
to enter and test the program using the 
computer's regular BASICA interpreter 
and then run it for effect using TBASIC. 
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The three methods may be used inter- 
changeably. 

Example 3 shows an example of these 
functions with a minimally modified ver- 
sion of the Sieve of Eratosthenes pro- 
gram often used as a system benchmark 
(see references 4 and 5). A program 
called SIEVE.S was previously written in 
BASICA and stored as an ASCII file on 
the disk in drive B. 

Suppose you want to run the program 
under both BASICA and TBASIC while 
recording how long it takes to be ex- 
ecuted. You could use a stopwatch, but 
it's easier to add a few more program 
lines that record the starting and end- 
ing times automatically by calling the 
TIMES function. It’s possible to invoke 
the editor directly from TBASIC, as 
shown in example 3. to add two lines. 
And you can see that TBASIC took 
about 2 seconds to run the modified 
program as measured by the internal 
clock. 

The program changes quickly were 
added and executed, and. when you left 
the editor with a QU command, the file 
SIEVE.S on drive B was updated to con- 
tain the TIMES-function statements. 
After running the slightly revised pro- 
gram under BASICA, you see that it 
takes 202 seconds, around 100 times as 

(text continued on page 118) 
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Photo 2: Color (2a) and graphics (26) tests demonstrate TBASIC's support of 
colorigraphics commands normally associated with BASICA. 
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Photo 3: Programs in BASICA (3a) and in C (36) can be written for Trump Card or 
the PC by using Trump Card's built-in EE editor. 


JUNE 1984 * BYTE H7 


(text continued from page 117) 


long. Now consider the aggravation of 
making changes in programs that take 
this long to run and waiting for the 
results each time. Perhaps you now 
understand why ! built the Trump Card. 
If you're interested in how fast some 


TBASIC speeds up 
development and 
debugging as well 
as execution. 


other computers and BASIC systems ex- 
ecuted essentially the same program. 
see table 2. Another program that dem- 
onstrates how TBASIC speeds things up 
is the simple looping benchmark shown 
in listing 1. The results are shown in 
table 3. 

Not all programs run a hundred times 
faster in TBASIC. The Sieve program 
purposely uses integer arithmetic and 
avoids difficult floating-point calcula- 
tions. But we can get an idea of floating- 
point performance from the simple 
benchmark routine of listing 2. In this 
program, TBASIC takes 3.2 seconds 
while BASICA takes 24.2. This bench- 
mark shows the wide variation in per- 
formance you can expect from a dif- 
ferent mix of statements. 

Of course. most other BASIC com- 
pilers for the IBM PC also can demon- 
strate dramatic speed increases over in- 
terpretive BASICA. But | believe that 
TBASIC is different because it speeds 
up development and debugging as well 
as execution. 

(You might be wondering if the instal- 
lation of an Intel 8087 Numeric Pro- 
cessor Extension in the IBM PC would 
help speed up execution of BASIC pro- 
grams. Under BASICA, it would have no 
effect whatsoever because BASICA is 
not written to use it. | did a quick infor- 
та! test using Morgan Professional 
BASIC, which uses the 8087. Morgan 
BASIC took 12.8 seconds to execute 
listing 2.) 


TBASIC's EASE OF USE 


TBASIC has many of the same conve- 
nience features for running programs 
that an interpreter has. You can use the 
commands RUN, RUN «line number >, 
GOTO < line number , and GOSUB < line 
number > just as in BASICA. To stop a 
program from the console. you just hit 
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EXAMPLE 1 

Computer Interaction Comments 

A>LDZSYS Initialize Trump Card from PC-DOS. 

A> Control is returned to PC-DOS. 

A>G Turn control over to Trump Card. 

: (Trump Card's command prompt.) 

: EE < filename» Edit a file. 

: Z80EM « filename > Emulate Z80 and run CF/M-80 programs. 

\ С< Непате> Compile and run a C program. 

: Y « filename » Compile and run Z8000 structured assembly language. 
| BASIC < filename > Compile and run TBASIC programs. 

: It Exit from Z8000 command interpreter. 

A> Control returns to PC-DOS. 

EXAMPLE OC EN E EE E EE E Rw 17 43111117 "IT К О ҮЛ ОЛ ҮҮТ Г ТТТ а в 


Comments 


Set the PC-DOS default drive to B. TBASIC will also use 
this drive as its default drive. 

Type G to "go to" the Z8000. 

The colon (:) is the 78000 system command prompt. 
equivalent to the A> or B» prompt of PC-DOS. 


Computer Interaction 


А > B: (Return) 


B»G (Return) 


:BASIC (Return) Invoke TBASIC. 

- The hyphen (-) is the command prompt used by TBASIC: 
you may now invoke any TBASIC command. 

-EDIT TESTFILE (Return) Edit a new file using the EE editor. 

T You are now in the EE editor 

EOF in command mode. 

Е Type "E" to enter text. 


FOR l=! TO 5 {Returni 

PRINT "Demo program" (Return) 
NEXT 1 (Return) 

(Escape) Hit the Escape key to leave the Enter mode. 

QU (Return) Quit and save program on default disk B. 

- The "=" prompt shows that you are now back in TBASIC. 
-DO {Return} Compile the program by using the DO command (takes 
about 0.1 second). 

- Your program is now compiled. 

-RUN (Return) Type RUN to execute the compiled program. 
Demo program Compiled program output. 

Demo program 

Demo program 

Demo program 

Demo program 


Type in your BASIC program. 


-// (Return) The # command exits TBASIC. (The SYSTEM command 
could be used instead.) 

:DIR (Return) Call for a disk directory from the command interpreter. 

DIRECTORY OF DRIVE B: 

TESTFILE There's the source file you created with the EE editor. 

# (Returni The # command exits the Z8000's B> command mode 
and returns control to PC-DOS. 

ERXAMBLE ЗА TUB nis gis opi RM NIA M Ium» э еа hin р r* I pA NT HORE EET D T aaa 


Computer Interaction Comments 


B» G (Return) 
+ BASIC SIEVE.S (Return) 


Go to the Z8000 operating system. 
Get SIEVE.S from disk and compile it in about 0.2 
second. 


* RUN (Return) Execute program in TBASIC. 


| ITERATION 

1899 PRIMES The program produces output and ends. 
- Awaiting next command. 
-EDIT (Return) Call the editor from TBASIC prompt. 


T T indicates display from top of file: the complete Sieve 
file is displayed, ready to edit. 

5 DEFINT А©2 

10 SIZE = 8190 

20 DIM FLACGSI[8I91) 

30 PRINT "Only ! iteration" 

50 COUNT = 0 


60 FOR | = ОТО SIZE 

ТО FLAGS(I) = | 

80 NEXT | 

90 FOR I = 0 TO SIZE 

100 IF FLAGSII] = О THEN 180 
ПО PRIME = 1+1 +3 

120 K = 1+ PRIME 

130 IF K > SIZE THEN 170 
140 FLAGSIK) = Û 

150 K = K + PRIME 

160 GOTO 130 

170 COUNT = COUNT + | 
180 NEXT І 

190 PRINT COUNT.” PRIMES” 
E (RETURN) 

2 }5 = TIMES 

200 PRINT JS. TIMES 
(Escape, Return) 

QU (Return) 

- DO (Return) 


- RUN [Return] 
| ITERATION 
1899 PRIMES 
01:01:25 01:01:27 
-# (Return) 
WV (Return) 
B> BASICA (Return) 
LOAD "SIEVE.S" 
RUN 
| ITERATION 
1899 PRIMES 
01:05:35 01:09:01 


EXAMPLE 4............. à 
Computer Interaction 


B>G Return) 

: BASIC (Return) 

- /DIAG (Return) 

- PRINT 2+3 (Return) 
CExit:Clmmxinit:Ki00000000: 


CPrtlnit:Ki00000002:K100000003: 


b 4 :CPrtl:CPrtCR:R; 5 


- PRINT2.027 3.094 (Return) 
CExit:CImmxInit: KiO0000000: 


CPrtinit КЮ BASES2:Kf4604 1982: 


CFltAdd;CPrtF:CPrtCR:R: 5.121 


EXAMPLE КЖК КАТ С Г E ê ê 


:С (Return) 


“(DO BASICIOC (Return) 
DO CDEMOC {Return} 


- IMAGE CDEMO E- MAIN {Return} 


-# Return} 


:CDEMO (Return) 
C language 
C language 
C language 
C language 
C language 


:# (Returni 
B» 


Enter mode, allows text entry. 
Two lines are added to print the tíme. 


Type Escape key to exit Enter mode. 

Finished changes. Leave editor and return to TBASIC. 
The file is recompiled with the DO command, taking 
about 0.2 second. 

The program is run again with changes. 

The program produces output. 


The prompt returns after execution ends. 
Exit ТВАЅІС, 

Exit the Trump Card system. 

Get BASICA and run SIEVE:S. 

(SIEVE.S was stored in ASCII format.) 


The program produces output. 


Comments 


Activate the Trump Card. 

Enter TBASIC. 

Invoke subroutine-diagnostic mode. 

Directly add and print 2+3. 

The listing shows the compiler 

subroutines that are executed to 

perform the function. CExit (call exit) jumps out of the 
console-input mode: Clmmxinit calls for immediate ex- 
ecution with a flag integer-constant value of О set as 
Ki00000000. 

CPrtinit (call printer) directs printing to the console: the 
two integer values are expressed as Ki00000002 and 
Ki00000003. respectively: b+ calls a binary add routine: 
CPrtl prints the integer. 

CPrtCR finishes by sending a carriage return to the 
printer or console while R designates a return to the 
system. The computed value. 5. appears at the end. 
Floating-point values produce a slightly different result. 
This time the constants are stored 

as floating-point numbers. and 

floating-point add and print routines are called instead. 
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Back in command interpreter. 

Call C compiler. the "=" is 

the C compiler prompt. 

Compile 10 routines. 

Compile CDEMOC program (listing 3). 

Save memory image of compiled program in a disk file 
called CDEMO 

Get out of C compiler. 

Back in command interpreter. 

Run compiled program. 


The program produces output. 


Back in command interpreter. 
Get out of interpreter. 
Back to IBM PC-DOS command prómpt. 


Control-C. If possible TBASIC will 
display the statement label nearest the 
point in the program where the stop oc- 
curred, Programs may contain STOP 
statements and may be restarted by a 
CONT command. 

TBASIC also can execute statements 
and commands in immediate mode. 
You simply type the program line with- 
out a line number. (If you precede a 
statement with a line number, it will be 
compiled into the existing program.| 
You can get results like 


-РКІМТ SOR(2) 
1.414214 
-PRINT 2+3 

6 


You can print out variables or run 
specific program lines that contain line- 
identifier labels. Immediate-mode state- 
ments and commands also may be in- 
cluded in program files. 

TBASIC also has some commands 
useful in debugging and problem diag- 
nosis that you probably have not seen 
before. You can examine the actual 
compiled machine-language object 
code with commands like /DIAG. If you 
give the /DIAG command before a pro- 
gram is compiled, a complete list of 
compiler subroutine calls will be pro- 
duced. This can be demonstrated in the 
direct-execution immediate mode, as 
shown in example 4 for both integer 
and floating-point values. 


C COMPILER 

For more ambitious program develop- 
ment, the Trump Card also supports a 
compiler for programs in the C lan- 
guage, as described by Kernighan and 
Ritchie (see reference 6}. Programs need 


The Trump Card 


also supports a 


compiler for 
programs written 
in the C language. 


only slight modifications for compila- 
tion. Developing and running a C pro- 
gram is a three-step operation similar 
to the process used in TBASIC: editing, 
compiling, and running. 

(text continued on page 120) 
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(lext continued from page 119) 


C compilers expect to find input and 
output routines in a subroutine library 
separate from the compiler. Kernighan 
and Ritchie describe a file called 
"stdio.h" that contains the !/O facilities. 
The Trump Card's C compiler uses a file 
of I/O routines called "basicio.c", which 
includes the following routines: "get- 
char’, “putchar”, “open”. "close"; “read”, 
"write" “printf”, “scanf”, "Iseek", and 
“creat”. 

The implementation of “scanf” and 
“printf” in the Trump Card's version of 
C differs slightly from that of Kernighan 
and Ritchie. In their implementation, the 
conversion characters "d" and "x" may 
each be preceded by an "Il" to indicate 
a pointer to a "long" value rather than 
a pointer to an "int" value appears in 
the argument list. In this implementa- 
tion, the uppercase conversion charac- 
ters "D" and "X" are used for the same 
purpose. The conversion character "f" 
is used for floating point. The "scanf" 
routine assumes that the input values 
are separated by Space or Tab charac- 
ters and that a Return character ends an 
input sequence. 

The Trump Card's € compiler was de- 
signed with a user interface similar to 
that of TBASIC. and it's just as easy to 
use. Listing 3 shows a C program that 
is entered into the system using the EE 
editor in a manner such as that used for 
TBASIC. Example 5 shows how the pro- 
gram is compiled and run. Should you 
care to try the Sieve program in С, it is 
shown in listing 4 set up for 10 itera- 
tions. It runs in 3.2 seconds on the 
Trump Card. which compares quite 
favorably with versions of C running on 
8-MHz MC68000 processors and with 
assembly-language versions on the 
IBM's 4.77-MHz 8088. 


Y MULTILEVEL LANGUAGE 

The Y language system compiles a 
multilevel language that can be best de- 
scribed as structured assembler code. 
[t allows you to write programs using a 
mixture of 28000 assembly language (in 
Zilog mnemonics). Pascal-like control 
structures, data types, arithmetic ex- 
pressions with automatic or specified 
allocation of registers, procedure calls 
with parameter passing, and a descrip- 
tive compiler language. The different 
levels of constructs may, for the most 
part, be freely mixed. 

The Y compiler generates code direct- 
ly into memory with one pass and sup- 
ports immediate execution of state- 
ments, conditional compilation. user- 
defined extensions to the language, and 
symbolic debugging. Most of the Z8000 
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Table 1: Keywords for 
statements and 
functions available in 
the TBASIC compiler 
for the Trump Card. 
An asterisk indicates a 
new feature. 


Function 


CALLINTS* 
CDBL 
CHRS 

CINT 

COS 

CSNG 

CVI 

CVS 


Statement 


DIM 


Command 


ALLOCATE* 
BLOAD 
BSAVE 
CONT 
DIAG* 
DISP* 

DO* 


REGIONS" 
REGS” 
RESET 
RUN 

SAVE 
SYSTEM 


Variable 


CSRLIN 
DATESS 
ERR 
INKEYS 
TIMES 


| 


LINE INPUT 
LINE INPUT£ 
LOCATE 
LPRINT 
LPRINT USING 


PRINT USING 
PRINT# 
PRINT# USING 
PSET 

PUT 

PRESET 
RANDOMIZE 
READ 

REM 
RESTORE 
RESUME 
RETURN 
RSET 
SCREEN 
SEEK* 
SOUND 
STOP 

TIMES 

WAIT 
WHILE..WEND 
WIDTH 
WRITE 
WRITE# 


Table 2: Comparison of Sieve benchmark results (one iteration) on other computers 
running Microsoft-derived BASIC interpreters (times measured in seconds). 


Apple li 


Apple Ill 


TRS-80 
Model Ii 


189 


IBM PC 
(BASICA) 


IBM PC 
(TBASIC with 
Trump Card) 


206 2.4 


interpreters. 


Apple 11 


Function 


System Reset 
Console input 
Console Output 
Reader Input 
Punch Output 
List Output 

Dir Console HO 
Get I/O Byte 
Set I/O Byte 
Print String 

10 Read Con Buffer 
11 Console Status 
i2 Version Number 
13 Reset Disk Sys 
14 Select Disk 

15 Open File 

lé Close File 

17 Search For 1st 
18 Search For Next 
I9 Delete File 

20 Read Sequential 
2| Write Sequential 
22 Make File 

23 Rename File 

24 Login Vector 

45 Current Disk 


Су‏ س C$ wn kwh‏ ي س ص 


26 Set РМА Address 


27 Get Alloc Addr 
28 Write Protect 

29 Get R/O Vector 
30 File Attributes 


31 Disk Params Addr 


32 User Codes 

33 Read Random 
34 Write Random 
35 Comp File Size 
36 Set Random Rec 


IBM PC 
(CBASIC-86) 


275 


Table 3: Execution time in seconds for the looping program of listing | on several 


IBM PC 
(BASICA) 


80 


Table 4: A listing of the standard CP/M-80 2.2 functions. Those marked with an 
asterisk are supported by the Trump Card 780 emulator. 


Listing 1: A simple FOR..NEXT 
loop benchmark program in BASIC. 


100 FOR A=] TO 10 
115 FOR J=! TO 10 
120 FOR T=0 TO 200 
130 GOSUB 200 

140 B= 1 

150 NEXT T 

155 NEXT J 

i60 NEXT A 

170 PRINT "DONE" 
200 RETURN 


IBM PC 
(TBASIC with 
Trump Cardi 


0.9 


Supported? 
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` Listing 2: A simple BASIC 


benchmark program for floating-point 
division. 

60 A=2.71828 

80 B=3.14159 

100 FOR 1=1 TO 5000 

120 C=A/B 

320 NEXT | 


mnemonics are implemented: those 
that are not can be used via the WORD 
pseudo-operation, as in the following: 
LDCTL REFRESH.R3 = WORD 07D3B. 

The TBASIC and C compilers are writ- 
ten in Y. Each of the compiler subrou- 
tines is a Y file that has been compiled 
into assembly-language code. A full ex- 
planation of Y is beyond the scope of 
this article, but listing 5 shows some Y 
code for your inspection. Y is an ad- 
vanced tool ЮР the experienced 
programmer. 


CP/M-80 EMULATOR 

The Trump Card supports a software 
emulator for CP/M-80 version 2.2, which 
allows the Trump Card to execute as- 
sembly-anguage programs for the 8-bit 
Z80 microprocessor. 

The Z80 program must be transferred 
to a PC-DOS (or MS-DOS) floppy disk. 
(This can be done by linking a Z80- 
based computer and an IBM PC 
through a serial RS-232C connection, 
either through a direct cable or through 
a modem.) Once the Z80 program is on 
the IBM-format disk, its filename exten- 
sion must be changed from "COM" to 
“СМО”, which is consistent with the 
CP/M-86 convention and avoids the 
problem of trying to run a Z80 program 
under IBM PC-DOS. 

The emulator normally resides on a 
disk in drive B and is used in a manner 
very much like that of the other Trump 
Card software we've looked at. Nearly 
all the normal CP/M-80 system calls are 
supported by the emulator, with a few 
exceptions as shown in table 4. The 
standard CP/M-80 BIOS (basic input/out- 
put system) calls dealing with the disk, 
punch, and reader devices are not sup- 
ported by the Z80 emulator: the remain- 
ing BIOS calls are supported. 


IN CONCLUSION 

The Trump Card is a board-level hard- 

ware approach to upgrading the perfor- 

mance of your IBM PC (or a compatible 

system). Aside from its function as a 
(text continued on page 122) 


Listing 3: A demonstration program 
for the C compiler. 


maini) 
{ 
int count.step: 
counts I: 
step- 1; 
while (count <= 5) 


( 
printf’ C language": 
count = count step: 
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[text continued from page 121) 
Z8000 development system, it provides 
many popular system enhancements in 
a single package: add-on memory, ex- 
ecution of 780 programs, a separate 
editor. and language compilers. It was 
designed to solve my specific personal 
problem—| wanted a better BASIC that 
wasn't slow or cumbersome—and to 
support the PC in other ways: as a 
language and RAM-disk peripheral. If 
you're like me, these characteristics will 
be the most important ones to you. 
In the process of building the Trump 
Card, however, Гуе found that it has 
potential | never imagined. Besides the 
software I've described, | expect that 
object-code translators for Z80-to-Z8000 
and 8088-to-Z8000 conversions will 
soon be available, along with other util- 
ities such as a print spooler. You also 
eventually will see Bell Laboratories 
UNIX operating system for the Trump 
Card. 


NEXT MONTH 
Whimsy is in vogue, as Steve designs a 
musical telephone bell. ш 


Z8000 and 780 are trademarks of Zilog Corpora- 
tion, a subsidiary of Exxon. CP/M-80 is a trademark 
of Digital Research. 


To receive a complete list of Ciarcia's Circuit 
Cellar project kits available. circle 100 on the 
reader-service inquiry card at the back of the 
magazine. 


Listing 4: The Sieve of Eratosthenes 
benchmark in C. 


#define true 1 
#define false О 
fdefine size 8190 
K define sizep! 8191 
char flags|sizepl|: 
main(){ 
register int i.prime.k.count iter: 
printf(^1O iterations): 
for liter = kiter <= |Ойег ++){ 
count=0: 
fori = Ой < = sizeii ++) 
flagsli} = true; 
forti = Ой <= size:i ++){ 
if(flags|il) { 

prime = і + і + 3; 

К = i + prime: 
whilelk < = size){ 
flagsik| = false: 

k += prime; 
} 
count = count + E 
} 
} 


printf ^n*9sd primes"count): 


Listing 5: TBASIC subroutines written on tfe Y multilevel-language compiler. 


{Sal 

if SWITCH =0 or СМТ > 100 then begin 

SWITCH: = 1: GODOIT(2. VALEOF) 

end 

else begin 
R3:= “ABC; R5: - GR9[2|; Rl: =CNT/2 
LDIR @R3.@R5.R1 

end 


[Sb] 


COLOR: PROC ...passed flag, then other params 


depending on flag 


wu lf flag bit 2= |, then set border color {if text 


mode) 
wif bit | «1, set background color (text) or 
palette (graphics) 
If bit O= 1, set foreground color (text) or 
background color (graphics) 
save R6,R7 
POPL RR6,@RRI2 
if BIT R?.2 not zero then begin 
POPL RR2.gRRI2 
if SCRMODE« = 1 then SETBORDERIR3] 
end 
if BIT R7.1 not zero then begin 
POPL RR2,@RRI2 


if RO: = SCRMODE < =| then SETBG{R3) else 


if RO=2 then 
SETPALET(R3) 
end 
if BIT R7.0 not zero then begin 
POPL RR2,@RRI2 


if RO: = SCRMODE« = | then SETFGIR3) else 


if RO=2 then 
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SETGRAPHBGIR3} 
end 
restore R6,R7 
RET 


SOUND: PROC ...passed duration 
(in 1/18.2 secs) and frequency 
„make sound 
POPL RR4.GRRI2 ..duration 
POPL RR2.GRRI2 ..frequency 
EXB RL3.RH3: EXB RL5S.RH5 
R3:- > ВХ; R5: > CX 


АН:=4 ..sound 
EXTCALL(SPSCRINT! 
RET 


REFERENCES 

1. Brown, Peter J. Writing Interactive Compilers 
and interpreters. New York: fohn Wiley & Sons, 
1979. 

2. Ciarcia, Steve. "Trump Card, Part 1: Hard- 
ware" BYTE. Мау 1984, page 40. 

3. George, Donald P. "Professional BASIC” 
BYTE. April 1984, page 334. 

4. Gilbreath, Jim. “A High-Level Language 
Benchmark" BYTE, September 1981. page 
180. 

5. Gilbreath. Jim. and Gary Gilbreath. 
“Eratosthenes Revisited: Once More through 
the Sieve” BYTE, January 1983, page 283. 
6. Kernighan. Brian W. and Dennis M. Rit- 
chie. The C Programming Language. New York: 
Prentice-Hall, 1978. 

7. Lee, |. A. N. The Anatomy of a Compiler. 2nd 
ed. New York: Van Nostrand Reinhold, 1974. 
8. Mello-Grand, Sergio. "The Docutel/Olivetti 
M20: A Sleek Import? BYTE. June 1983, page 
188. 


The following items are available from 


Sweet Micro Systems Inc. 

50 Freeway Dr. 

Cranston, RI 02910 

(800) 341-8001 for orders 
(401) 461-0530 for information 


1, Trump Card, including IC sockets, assem- 
bled and tested with 256K bytes of the 512K- 
byte RAM space populated. Includes TBASIC 
compiler. C compiler, 28000 Y assembler, 
CP/M-80 emulator, RAM-disk driver, and 
documentation. Software supplied on a PC- 
DOS 2.0 disk unless otherwise specified. 
ois, Q^ HT OR ‚5995 
2. Trump Card. printed-circuit board com- 
pletely socketed, assembled, and tested with 
512K bytes of RAM. support software 
described above. and documentation. Soft- 
ware supplied on a PC-DOS 2.0 floppy disk 
unless otherwise specified. 

lC ——————! $1325 
3. Trump Card partial kit. completely 
socketed and wave-soldered with all passive 
components, less |Cs but including bootstrap 
loader EPROMs, LO-MHz Z8001, and 78581. 
Includes support software described above 
on PC-DOS 2.0 floppy disk (unless otherwise 
specified) and documentation. 

A Mo, M r— Án $525 


Please add $10 for shipping and insurance 
in continental United States, $20 elsewhere. 
Rhode Island residents please include 6 per- 
cent sales tax. 


Editors Note: Steve often refers to 
previous Circuit Cellar articles. Most of 
these are available in reprint books from 
BYTE Books, McGraw-Hill Book Company. 
POB 400, Hightstown, Nj 08250. 


Ciarcia's Circuit Cellar, Volume | covers articles 
that appeared in BYTE from September 1977 
through November 1978. Ciarcia’s Circuit Cellar. 
Volume || contains articles тот December 
1978 through June 1980. Ciarcia's Circuit Cellar, 
Volume Ill contains articles from July 1980 
through December 1981. Ciarcia's Circuit Cellar. 
Volume IV contains articles from January 1982 
through June 1983. 


Circle 384 on inquiry card, = 


Nalica zebra (actual area: 12 x 20 mm) 
Photograph by Ron Cronin 


roductivity in nature depends on structural for controlling changes in software source 
ntegrity. Nature's forms are consistent and text files, and for constructing systems from 
lable because they are built from efficient those files. This clean design minimizes 
nd compelling designs. organizational and maintenance duties 
Software development is as dynamic as nature. throughout the software life cycle. Software becomes con- 
rogrammers must map a universe of details that con-  sistent and stable. 

tantly changes. Software systems can become a compli- SourceTools works with any language, and is designed for 
ated collection of parts seemingly impossible to track ... individual and team environments. It runs on VAX/VMS, 
ntil now. PDP-11/RSX, RSTS. 

SourceTools provides an efficient, compelling design SourceTools improves productivity, naturally. 


с Copynght 1984 Oregon Sofiware 


Oregon 
ейуне 


2340 S.W. Canyon Road, Portland, Oregon 97201 
For э: Vip Aq and Price, Call Toll-Free: 
е. d Беан No. 219-А 
In Oregon Call: (503) 620-1602 
SourceTools is a trademark of Oregon Software. VAX/VMS. PDP-11/RSX and RSTS are trademarks of Digital Equipment Corporation. 
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"NOW, ANYBODY CAN GET 
INTO THE COMPUTER AGE. 
EVEN А BIG-TIME 
EXECUTIVE LIKE ME” 


For the first time in history, 
there's a software program 


that lets anyone talk to a per- 


sonal computer in plain 
English. It's called R:BASE 
CLOUT™ (Conversational 
M dn Option ). 


- 


NAUGHTY 


C. ALVAREZ 

D. DEVENCENZI 
N. GOLDCAMP 

Е SLOVENEC 
W SLY 


“WHO'S NAUGE 
WORLDWIDE: 


Instead of making you learn 
computerese, it learns your 
language. Since it actually 
learns from experience, it 
even remembers your favor- 
ite abbreviations and slang. 
So if you want to know 
what salesmen in California 
were naughty last month, 
just ask. You get straight 
answers to your questions- 
not more questions from 
your computer. 


“Т CAN USE THE BEST 
RELATIONAL DATABASE 
MANAGEMENT SYSTEM 

SOUTH OF THE POLE” 


R:BASE CLOUT is designed 
specifically to work with 
R:BASE; the fastest growing 
relational database man- 
agement system in the world. 
R:BASE is the fastest, most 
powerful, easiest way to juggle 
billions of pieces of data 
simultaneously. It lets you 


LY? WHO'S NICE? 


NO PROBLEM!” 


open 40 files at the same 
time. And handle up to 400 
fields, and hundreds of 
millions of records. It even 
sorts all that information 


six times faster than the lead- 


ing first generation DBMS. 
With R:BASE CLOUT, anyone 
can organize the data „ 
any way they like- 
then instantly, 
reorganize it for a 
new look. And 
maybe a new idea. 


"DON'T WAIT FOR 
CHRISTMAS TO TRY ІТ” 


Microrim makes R:BASE and 

R:BASE CLOUT. And they 

can make a believer out of 

you. They'll send you a 

full demonstration packet* 

| of both programs 

2 for only $14.95. 

Just call 1-800- 

547-4000, Dept. 822. In 


Oregon, or outside 
the U.S., call 1-503- 


684-3000, Dept. 822. Or ask 
for the demonstration packet 
at your nearest software store 
or ComputerLand" dealer. 


R:BASE 


FROM МІСКОКІМ" 


*Requires 256K of memory. Runs on MS™-DOS and 
PC/DOS operating systems. 


Reducing overhead in threaded 
interpretive languages 


BY RONALD L. GREENE 


hreaded interpretive languages 
(TILs), of which FORTH is the most 
well known, possess a number of 
characteristics that make them nearly 
ideal microcomputer languages. One 
useful feature of a TIL is that, like 
BASIC, it can be used in an inter- 
pretive mode in which the computer 
immediately acts on commands. This 
is a major advantage when you're 
debugging programs. But a TIL can 
have many more immediately execut- 
able commands available to it than 
BASIC does, and you can create ad- 
ditional commands, thus adding to 
the power of the language. 

А second desirable trait of a TIL is 
that it can be used in a compile 
mode. As with other compiled 
languages, such as Pascal or 
FORTRAN, programs written in the 
source code of the TIL can be com- 
piled into machine code once and 
for all rather than retranslated each 

(text continued on page 128) 


Ronald L. Greene is an associate professor of 
physics at the University of New Orleans (New 
Orleans, LA 70148). His research ир is 
semiconductor physics. 


ILLUSTRATION BY ANDRZEJ DUDZINSKI 
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reviously 
debugged words need 
not be recompiled 
when errors are 
found in subsequent 
source code. 


(text continued from page 127) 

time they are run. But unlike the more 
common compiled languages, the com- 
piler used in a TIL is incremental: that 
is, it compiles portions of code at a time 
under the interactive control of the pro- 
grammer. In practice this means that 
you can name, compile, test, and debug 
small, logically related blocks of code 
(called “words” in TIL jargon) before you 
proceed to the next block. Previously 
debugged words need not be recom- 
piled when errors are found in subse- 
quent source code. Because of this, a 
TIL can produce programs that execute 
faster than most interpretive languages. 

Other languages can be programmed 
using this modular technique to some 
extent through the use of functions, sub- 
routines, and procedures. However, to 
debug one of these subprograms. you 
must write a main program to call it, and 
typically both must be compiled, linked, 
and executed repeatedly A new TIL 
word, by contrast, can be compiled and 
then executed immediately using the in- 
terpretive mode; there is no need to 
write a main program to call it. In addi- 
tion, the compilation step is almost 
trivial compared to other compiled lan- 
guages because each new word is com- 
posed of previously defined (i.e. com- 
piled and debugged) words. 

Finally a TIL can be extended. As 
mentioned above, new commands 
(words) can be constructed from pre- 
viously defined words. These new 
words have the same power as the 
older ones; that is, they can be executed 
interpretively or used in the compile 
mode to define still other words. In fact, 
typical TIL programs consist of short, 
progressively defined new words. You 
enter the final word or words of the pro- 
gram to perform the required task. 

These characteristics result in a lan- 
guage that is well suited to program de- 
velopment. In addition, if a TIL is im- 
plemented with care at the machine 
level, it can produce very efficient code. 

The next section of this article will ex- 
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amine two approaches to implementing 
FORTH, the most common TIL. The 
usual method is very efficient in its use 
of memory and at the same time pro- 
duces quite respectable execution 
times, The other technique is less mem- 
ory efficient (though still superior to 
most common compiler languages) but 
can result in significantly shorter execu- 
tion times. 


IMPLEMENTING THREADED CODE 


Several years ago in BYTE. Terry Ritter 
and Gregory Walker discussed four ap- 
proaches to the implementation of 
threaded interpretive languages (see 
reference 5). | group three of the 
methods—direct-threaded, indirect- 
threaded, and token-threaded—under 
the generic name of "pointer-threaded" 
code. Pointer-threaded code is the most 
common method for implementing a 
TIL. The technique is also discussed in 
detail by R. G. Loeliger (see reference 3). 

Most of this article is devoted to a 
form of subroutine-threaded code, 
which is the fourth approach Ritter ana 
Walker cover. It allows the programmer 
to specify whether a given operation of 
the language is used as a subroutine or 
as a macro. I'll examine the advantages 
and disadvantages of the macro/sub- 
routine approach in relation to the 
pointer-threaded technique. | use the 
syntax of FORTH for my high-level ex- 
amples, but the techniques can be ap- 
plied to any TIL. My low-level examples 
use 8086/8088 assembly code, but, 
again, they can be adapted to other pro- 
сеѕѕогѕ, 

All TILs have at their roots a set of ex- 
ecutable machineJanguage primitive 
operations called words. Examples from 
FORTH are such arithmetic operations 
as +. —, and * and such stack manipula- 
tion operations as DUB DROP. and ROT. 
Additional (secondary) words are de- 
fined using these primitives or previous- 
ly defined secondary words. All words, 
whether primitive or secondary, are kept 
in memory in a "dictionary" Each dic- 
tionary entry consists of a header (made 
up of the number of characters in the 
name), ASCII code for the characters of 
the name or part of the name (often the 
first three characters), and a link address 
for getting to the previous (or the next, 
depending on the implementation) dic- 
tionary entry. After the header comes 
the body of the word. The body of a 
primitive word consists of executable 
machine code that performs the opera- 
tion. The body of a secondary word 
varies according to the type of thread- 
ing used. 

In pointer-threaded code the second- 


ary word consists of a sequence of ad- 
dresses, each of which is a pointer 
(direct or indirect] to either a primitive 
or another secondary word (see figure 
|). Thus, it is necessary to provide a sim- 
ple, "inner" interpreter that gets the 
pointer, jumps to the proper address, 
and then either executes the machine 
code if the routine is a primitive or con- 
tinues the process of interpretation if 
the routine is another secondary word. 
Usually there can be as many levels of 
secondary routines as you like, but the 
interpreter must eventually get to the 
machine code of a primitive before it 
can start back down the ladder of inter- 
pretation. The execution speed of such 
an arrangement is critically dependent 
on the efficiency of this inner inter- 
preter, which not only has to get the ad- 
dress of the next word to be executed 
but has to save the current address in 
order to continue with the flow of the 
program after execution of that routine. 

If you are familiar with assembly lan- 
guage but not with the structure of a 
TIL, you may wonder, "Why write a 
Special interpreter to save return 
addresses and jump to new routines 
when the processor contains the in- 
structions to do just that in hardware, 
through subroutine calls and returns?" 
The answer is that a pointer-threaded 
compiler/interpreter has a smaller over- 
all memory requirement than one that 
uses subroutine threading. | will return 
to this point shortly. 

Figure 2 illustrates the organization of 
subroutine-threaded code. The form for 
the primitives is basically the same as 
in pointer threading, except that they 
end with a return from subroutine in- 
struction (RET in 8086/8088 mnemon- 
ics), Pointer-threaded primitives, in con- 
trast, end with more involved code that 
gets the interpreter to the pointer of the 
next word to be executed. The major 
difference lies in the secondary words. 
Subroutine-threaded secondary words 
are made up of executable subroutine 
calls to the starting addresses of primi- 
tives or other secondary words. Since 
these primitives or lower-level second- 
ary words are terminated by a return in- 
struction, the processor hardware or 
microcode itself controls the flow, 
without the need for the inner inter- 
preter. The result is smaller overhead 
and faster execution. 

A modification of the above scheme 
allows the execution overhead to be re- 
duced even further. Very short words, 
consisting of a few bytes of code, need 
not be treated as subroutines at all. In- 
stead, the subroutine call can be re- 
placed by a macro substitution of the 


entire executable portion of the word, 
thus eliminating the overhead of the 
subroutine call and return completely. 
We'll look at how to implement this plan 
next. 


THREADING CODE WITH 
SUBROUTINES OR MACROS 
In order to add the possibility of macro 
substitution to the subroutine-threaded 
compiler/interpreter, you must include 
additional information within the 
header of each word. First, there must 
be a way for the compiler to determine 
whether the word is to be used as a sub- 
routine or a macro. One simple way to 
do this is to use the high-order bit of 
the character-count byte as a flag. The 
bit is checked during compilation of the 
word. If, for example. it is a 0, the com- 
piler writes code for a subroutine call 
to the address of the first executable 
statement of the word. On the other 
hand, if it is a 1, the compiler copies the 
executable code byte by byte (except 
for the RET). In order to reliably copy 
the required code, the number of bytes 
in the executable portion of the word 
being referenced must be stored. This 
is done by devoting an additional byte 
to the header. If you like, you could use 
the high-order bit of this byte (rather 
than the character-count byte) as the 
subroutine/macro flag. 

Even if a given word is to be used as 
a macro in the compile mode, its execut- 
able code should be terminated by a 
RET statement. This is because pure 
subroutine threading is the best way of 
handling the interpretive mode of the 
TIL. Also, note that any word to be used 
as a macro should be written to contain 
only one RET statement—at the end. 

With this scheme, you control whether 
a given word is to be used as a subrou- 
tine or as a macro. All you need do is 
define two additional primitives for the 
language—perhaps SUBROUTINE and 
MACRO—which clear or set the flag bit. 


COMPARISON OF THREADING 
TECHNIQUES 

To get a concrete understanding of the 
tradeoff between memory and execu- 
tion speed, let's look at some specific 
examples of primitives and secondary 
words as used in the two threading 
schemes discussed above. In Chapter 3 
of Threaded Interpretive Languages, Loeliger 
calculates the overhead for a primitive 
and a secondary word in terms of pro- 
cessor cycles. Folllowing his lead, | have 
translated his (indirect-threaded) inner 
interpreter for a "generic computer" 
into one applicable to an 8086/8088 
microprocessor: the routines are shown 


in listing 1. For ease of comparison, the 
labels in the listing are the same as 
those used by Loeliger. The correspond- 
ence between his generic registers and 
my choice of 8086/8088 registers is 
given within the listing. Because most 
of the new personal computers using In- 
tel microprocessors use the 8088 rather 
than the 8086, ] have calculated the 
total number of 8088 clock periods for 
execution of the routines in listing 1, 
where the results are also given. Each 
execution of a primitive in this pointer- 
threaded language performs a call to 
the routines NEXT. RUN, and RETURN; 
thus, the number of 8088 machine 
cycles required is: 


primitive cycles = NEXT + RUN + body 
+ RETURN 
= 82 + body 
(pointer4hreaded) 


For simple primitives such as DROP or 


Primitive 


Second Chorocter Third Character 
Link Address 


Executable 
Machine 
Code 


Code to get to neni routing 


+ (addition), which require four cycles 
each, the amount of overhead is enor- 
mous—20 times what is required for the 
operation itself. The machine code of 
other primitives, of course, takes longer 
than four cycles; however, most will be 
significantly shorter than 82 cycles. 
The overhead for a secondary word 
depends on the number and kind of 
words in the definition of the secondary. 
As Loeliger notes, each call to the sec- 
ondary word requires a NEXTRUN- 
COLON combination on entrance and 
a NEXTRUN-SEMI combination on exit. 
Lower-leve] secondary words in the 
definition will need these calls as well. 
In addition, any primitives within the 
definition use 82 cycles in overhead. 
The secondary word with the least 
amount of overhead is one that is made 
up of primary words. For example, the 
word 2DUP defined as a secondary 
word requires: 
(text continued on page 418) 


Secondary 


Link Address 
Addrass of First Word 
Address of Second Word 


Address of Lost Word 
Address of Return 


Figure 1: Organization of primitive and secondary words of a pointer-threaded interpretive 


language. 


Primitive 


Second Charocter Third Character 
Link Address 


Secondary 


Second Character Third Character 
Link Address \ 
CALL First Word 


CALL Second Word 


CALL Last Word 


Figure 2: Organization of primitive and secondary words of a subroutine-threaded inter- 


pretive language. 
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Get value plus compatibility 
for your IBM PC jr. 


The SAKATA SC-100 Composite Color Monitor is completely compatible with your 

IBM PC jr., for both the system unit and the slim-line floppy disk drive model. Combining 
low distortion, exceptional linearity and good sound, with true colors for vivid graphics, 
SAKATA's SC-100 gives better performance and extra value. 

See the complete line of SAKATA CRT monitors wherever personal computers are 
sold...RGB High Resolution (SC-200) RGB Super High Resolution (SC-300) Monochrome 
Green (SG-1000), Monochrome Amber (SA-1000)...and SC-100 for IBM PC jr. 

Or, write for illustrated and technical literature and prices. 

"We Promise Performance." 
If you desire RGB or 80-Column capabilities with the IBM PC jr. 
for the ultimate in graphic reproduction, we recommend the 
SAKATA SC-200 rnonitor. 


SAKATAU.S.A. CORPORATION 
651 Bonnie Lane, Elk Grove Village, Illinois 60007 
(312)593-3211 800-323-6647 (outside Illinois) 
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"serving industry worldwide since 1896" 
Circle 292 on inquiry card, 


PART 1 of this two-part article presents a brief overview of 
the Ada language and its history, as well as small examples 
of programs that demonstrate Ada's features. I have assumed 
that BYTE readers are familiar with programming languages. 
so I have not defined such 
concepts as variables, loops. 
functions, and arguments. 

The following examples are 
intended to help you explore 
Adas features. Each program 
focuses on a specific feature 
of the Ada language The 
only drawback to this ap- 
proach is that it sometimes 
sacrifices utility for exposi- 
tion. The examples and the 
format of this article are a 
direct steal from James 
Joyce's two-part article ‘А C 
Language Primer" (August 
and September 1983 BYTE). 
You can compare this article 
with his to compare the two 
languages. 

To reinforce what you 
learn, I recommend that you 
enter each program into a 
computer, assuming, of 
course, that you have access 
to an Ada compiler. After a 
program runs successfully. 
experiment with omitting or 
changing parts of it. Introduc- 
ing deliberate errors can pro- 
vide a controlled exposure to 
Ada's sometimes cryptic 
error messages and can give 
you valuable experience in 
interpreting compiler diag- 
nostics. Such messages are 
not the fault of the Ada lan- 
guage but of the compiler 
designs available today. As is 
the case with many language 
compilers, errors can have a 
cascading effect: many errors 
are actually the result of one 
original error. 

This article does not pre- 
tend to explain everything 
you will want to know about 
Ada. My goal is to get you 
started with some key con- 
structs and conventions in 
Ada. 

Ada was designed by Jean 
Ichbiah at CII Honeywell Bull 
in France in 1978. Ichbiah im- 
proved the language in a second version, which was pre- 
sented in 1980. It was based on Pascal with many features 
borrowed from more modern. but experimental, languages. 
Ada became an ANSI (American National Standards Institute) 
standard language in 1983 and is expected to remain un- 
changed until 1988. It is also a military standard and. as of 
this year, is used in many military applications. 

Ada has many goals. Its primary reason for existence is to 
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А... Айа Lovelace, Lord 
Byron's daughter. The language was named after the countess, 
who is considered to be the world’s first programmer. 


BY SABINA H. SAIB 


replace the use of assembly language in small computers 
dedicated to specialized applications such as signal process- 
ing, process control, and communications. Furthermore, Ada 
is intended to make programs much more portable, readable, 
maintainable, and reliable 
than programs written in 
other languages. 

Someday Ada and its sup- 
port tools will be available on 
many computers. Currently, 
there are only three true Ada 
compilers available: the New 
York University (NYU) Ada/Ed 
for the Digital Equipment 
Corporation (DEC) VAX; Rolm 
Ada and Ada Environment 
for the Data General Eclipse 
and the Rolm 3200; and 
Western Digital Ada for the 
Western Digital Microengine. 
There are also numerous par- 
tial compilers for Intel 
8086-/8088-based computers, 
for Zilog Z80-based com- 
puters, and for Motorola 
68000-based computers. A 
true Ada compiler has passed 
more than 2000 tests pro- 
vided by the Ada Joint Pro- 
gram Office. After passing the 
tests, the compiler is issued a 
certificate of validation good 
for one year. 

No dates have been estab- 
lished for validation of the 
microcomputer-based com- 
pilers, nor for validation of 
compilers based on larger 
computers. | expect that 
several more validated com- 
pilers will be avaiiable in 
1984, and that at least one 
wil be a microcom- 
puter-based Ada compiler. 

As with any language good 
programming style is impor- 
tant. Ada provides facilities 
to help "readability;' but it is 
up to the programmer to use 
these features. Indentation 
and naming conventions can 
help to make a program 
more readable, and their use 
should be encouraged. On 
the other hand, nesting can 
be avoided, and unstruc- 
tured constructs can be 
forbidden. 

Ada has more protection against common programming 
errors than most other languages. Often, when you get a pro- 

(text continued on page 132) 


Sabina H. Saib (1500 Holiday Hill. Goleta. CA 93117) is a member of 
the Aeronautical Operations Group at General Research Corp. Dr. Saib 
is the author of an Ada textbook to be published by Holt, Rinehart & Winston 
and co-author of a tutorial published by the IEEE Computer Society. 
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(text continued from page 131) 
gram to compile, it runs the first time, which should help pro- 
grammer productivity immensely. Like Pascal, Ada has many 
checks that it performs during execution. If a program is not 
time-critical, these checks should be left in. If the checks are 
burdensome, or if you are running benchmarks, they can (and 
should) be turned off. 
ADA PROGRAM STRUCTURE 


This is the smallest possible complete Ada program: 
- tinyl.ada - 
- The smallest Ada program 
procedure smallest is 


begin 
null; - a comment 
end smallest; 


Comments in Ada begin with two hyphens (-) and end at 
the end of each line. No special character is needed for the 
end of a comment as in Pascal or C. This program has three 
comments: the ones in the first and second lines, which take 
up whole lines, and the one after the null statement, which 
takes up the rest of the line after the semicolon. This pro- 
gram is named smallest and does nothing. Any executable 
code would have been placed between the begin and end for 
the procedure. 

To compile and execute this program on the NYU Ada/Ed 
system, the command is $ada tiny. 

Normally, Ada programs are in a file whose name ends in 
ada . If the compilation is successful, the system presents a 
series of messages listing the time spent in compilation, bind- 
ing, and execution. After finishing, the $ prompt is displayed. 

It is possible to compile a program without executing it and 
to create a library of programs for later binding. 

Because Ada is a free-format language, we could have writ- 
ten this program in a more compact form, such as 


- tiny2.ada The smallest Ada 
~ program rewritten 

procedure smallest is begin null; 
end smallest; 


in fact, if we left out the comments, the smallest program could 
be written on a single line as 


procedure smallest is begin null; end smallest; 
However, this is poor style and is not recommended. 
PACKAGES 


Ada programs consist of packages of subprograms and a main 
program. You should structure a large program as a number 
of packages that contain related small subprograms. 
In the following example. the program small calls a sub- 
program, do. nothing, that doesn't do anything. 
~ Smalit.ada 
~ Smallest Ada program with 
-- a Subprogram in a package 
package example is 
-- Subprogram specification 
procedure do. nothing; 
end example; 
package body example is 
procedure do. nothing is 
-~ Subprogram implementation 
begin 
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null; 
end do nothing; 
end example; 


with example; 
use example; 
- main program uses subprograms 
- in package example 
- main program 
procedue small is 
begin 
do. nothing; 
end small; 


The package named example has one subprogram named 
do nothing. A package in Ada has two parts, each of which 
can be compiled separately. (The main program also can be 
compiled separately.) The first part of the package is called 
the package specification. It merely lists the names and 
parameters, if any, of the subprograms in the package. Data 
items and data types can also be placed in the package speci- 
fication. The second part of the package is called the package 
body, which contains the complete Ada code for the sub- 
programs listed in the specification of the package. Our ex- 
ample has just one subprogram that does not do anything. 

A main program that uses a package normally names the 
package in with and use statements just before the first state- 
ment of the program. To call a subprogram in a package, the 
program just states the name of the program. Any arguments 
are placed within parentheses after the name. A semicolon 
follows every statement and serves as a statement terminator 
rather than as a statement separator (as in Pascal). 

This main program calls the subprogram do, nothing in the 
package example. The subprogram does nothing and returns 
control to the main program, which does more nothing before 
finishing execution. 

You could nest the subprogram do. nothing, instead of put- 
ting it in a package as in the following example. 


~ Small2.ada 
~ Smallest Ada program 
~ with a nested subprogram 


procedure small is 
-- nested subprogram 
procedure do nothing is 
begin 
null; 
end do. nothing; 
begin 
do. nothing; 
end small; 


The text of the subprogram is placed in the declaration part 
(before the begin) of the main program. This has an advan- 
tage in that the program text is smaller for our do-nothing 
example. However, this approach has serious disadvantages 
over using the package form. When nesting is used, the main 
program is no longer small. it usually takes longer to com- 
pile than when programs are placed in a separate package. 
Other users of subprograms placed in nested programs must 
include the text of the subprogram in their program, so there 
is much less sharing of software. Nesting also usually results 
in large data spaces accessible by all parts of the program. 
This is the usual Pascal approach to programming. 

As demonstrated in the following example, Ada has a 
method of separate compilation that avoids long compila- 
tion time and long main-program text. 

(text continued оп page 134) 


Ada for Microcomputers 


number of companies have de- 

veloped, or are preparing, com- 

pilers for Ada or for subsets of 
Ada. As of January 1984. only three com- 
pilers had been approved by the Depart- 
ment of Defense, which holds the trade- 
mark to the name “Ada.” A New York 
University implementation runs on the 
DEC VAX 11/780; a Rolm/Data General 
version runs on Rolm and Data General 
minicomputers; and GenSoft, formerly a 
Western Digital subsidiary, has developed 
a validated compiler and development 
system for Western Digital's WD-1600. 

Of the three validated compilers, only 
GenSoft's version runs on a microcom- 
puter. Although developed for the 
WD-1600, which is no longer produced, 
the compiler can be used on Digicomp 
Researchs Delphi-100. which uses the 
same processor chip set. The Delphi-100 
with a complete Ada development sys- 
tem would cost about $15,000 to 
$20,000. GenSoft is currently deciding 
whether to port the compiler to other 
processors or develop an entirely new 
version of the compiler. 

Other vendors have announced either 
compilers that wil be submitted for 
validation soon or subsets of Ada that 
will later be expanded to include the full 
language. Several of these run on micro- 
computers (see table 1). Many are cross- 
compilers that take advantage of the 
speed and memory of mainframes to 
produce code that can be run on micro- 
processors in dedicated systems—mostly 
for the military. 

Alsys is developing compilers for the 
8086 and 68000 processors, which the 
company hopes to submit for validation 
by the end of this year. The compilers 
need at least | megabyte of memory and 
a 10-megabyte hard disk. 

Irvine Computer Sciences Corporation 
(ICSC) has developed Ada compilers for 
the 68000 and the Z8000. The 68000 
compiler runs under Unisoft's implemen- 
tation of UNIX and is available from Uni- 
soft for $3500. The Z8000 version is avail- 
able from Zilog for its System 8000. 

RR Software is selling Janus, a subset 
of Ada. The vendor says the product will 
be expanded to the full Ada language by 
the end of the year. Available for com- 
puters using MS-DOS, CP/M, CP/M-86, or 
Concurrent CP/M-86, Janus costs from 
$300 to $1100, depending on develop- 
ment tools included. 

RR Software has also introduced 
PASTRAN. a Pascal-to-Ada translator to 
increase the speed of program transla- 
tion. [t costs $100 for CP/M. CP/M-86, and 
MS-DOS. Nontranslatable features of 


BY MARK J. WELCH 


Pascal are flagged. 

SofTech is retargeting its Ada Language 
System for the 8086 under a contract with 
the U.S. Air Force Systems Command. 
SofTech also sells an Ada-to-Pascal trans- 
lator. The company hasn't discussed any 
commercial plans for the product. 

SuperSoft announced an Ada subset in 
early 1982 and had planned to have a full 
version late that year. However. it has 
decided not to expand its compiler. 
SuperSoft is selling a $300 CP/M-80 ver- 
sion, called SuperSoft-A, which it says in- 
cludes about 65 percent of Ada's fea- 


Producer 68000 8086 


tures. 

Telesoft has a $3030 Ada Development 
Kit for the IBM Personal Computer (PC). 
The kit produces interpreted p-code. Tele- 
soft submitted its $4435 compiler for the 
Motorola 68000 for validation in 
February. 

Intellimac Inc. released an Ada shell 
that enables eight people to use Telesoft- 
Ada on Intellimac's 68000-based IN/7000 
compiler family. 

Mark |. Welch is a BYTE staff writer. He can 
be contacted at РОВ 372, Hancock, NH 03449. 
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Alsys yes yes 
400 No.l Totten Pond Rd. 

Waltham, MA 02154 

1617) 890-0030 


Digicomp Research 
Terrace Hill 

Ithaca. NY 14850 
(607] 273-5900 


Delphi-100 


GenSoft 

319 South Craig St. 
Pittsburgh, PA 15213 
(412) 621-0235 


WD-1600 
Delphi-100 


multiuser 
shell for 
Telesoft 

Ada (68000) 


Intellimac 

6001 Montrose Rd. 
Rockville, MD 20852 
(301) 984-8000 


Irvine Computer Sciences 
Corp. 

18201 Sky Park Circle 

Suite L 

irvine, CA 92714 

(714) 250-1366 


yes 
(Unisoft| 


RR Software 

POB 1512 
Madison, WI 52701 
(608) 244-6436 


$500 


SofTech yes 
460 Totten Pond Rd. (USAF) 
Waltham, MA 02154 

(617) 890-6900 


SuperSoft 

1713 South Neil St. 
РОВ 1628 
Champaign. IL 61820 
(217) 359-2112 
Telesoft 54435 $3030 
10639 Roselle St. 
San Diego. СА 92121 
(619) 457-2700 


Unisoft 

2405 Fourth St. 
Berkeley, CA 94710 
(415) 644-1230 


$3500 


(MS-DOS 
CP/M-86, 
CCP/M-86] 


(IBM РС) 


yes 
(Zilog) 


$300 
(CP/M) 


$300 
148K, CP/M) 


JUNE 1984 * BYTE 


133 


ANNOUNCING mmm 


EMACS ux 
"P | the availability of 
IBM PC 22 
to supplement our 


existing UNIX and VMS versions. MS-DOS EMACS is | 
full-function Gosling EMACS, including compiled 
MLISP, macros, command undo and much more. 


UPDATE 


UniPress is 
pleased to 
announce 


UniPress Gosling EMACS: The famous multi-window 
full-screen editor. Edit several files at once. Interprocess 
communication on UNIX and VMS. Extensible via macros 
and the built-in compiled MLISP language. 


UniPress Gosling EMACS: The ultimate programmer's 
tool: C, Pascal and MLISP language assist. EMACS manages 
execution of Unix makefiles, and automatically points to lines 
containing errors in the source code. Keys can be bound as 
desired, macros can be named, customized MLISP routines 
can supplement the many included packages, and much 
more! 

UniPress Gosling EMACS: Use EMACS as your session 


manager — Divide your screen into a "shell window” to run 
commands, and one or more source file windows. 


ALSO NEW! MINIMACS — special efficiency- 
conscious EMACS. Faster and smaller; includes all standard 
editing features, keybinding, and multiple windows. 


PRICES: UNIX: $395/Binary; $995/Source 
VMS: $2500/Binary; $7000/Source 
MS-DOS: $375/Binary; $995/Source 

(Requires at least 384K) 


UNIPRESS OFFERS A FULL LINE OF 
SOFTWARE FOR UNIX, VMS AND MS-DOS. 


Lattice? C compilers to the 8086-family; both native 
and cross. Write programs on your mainframe for execution 
on the IBM-PC, etc. (Cross compilers for UNIX and VMS.) 


Q-CALC — extraordinary UNIX spreadsheet. 
LEX — Powerful interactive UNIX word processor. 


PHACT — Multi-keyed ISAM database record manager for 
UNIX and MS-DOS. 


OTHER UNIPRESS PRODUCTS: 


Full UNIX System V operating system for the Apple LISA, /RDB 


The Menu System, UniCalc, and more. 


Call or write for more information. 


UniPress Software, lnc. 
2025 Lincoln Highway, Rt. 27, Suite 312, Edison, NJ 08817 


201-985-8000 e Order Desk: 800-222-0550 (outside NJ) 
Telex: 709418 


Mastercard and Visa 


Unix is a trademark of Bell Laboratories « VMS is a trademark of Digital 
Equipment Corp. « MS-DOS is a trademark of Microsoft • Lattice and 
UniCalc areregistered trademarks of Lattice Inc. + IBM-PC is a trademark of IBM. 
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Circle 340 on inquiry card. 


(text continued from page 133) 


~ Small3.ada 
~ Smallest Ada program with a 
- separately compiled subprogram 
procedure small is 
~ nested subprogram 
-- separately compiled 
procedure do. nothing is separate; 
begin 
do. nothing; 
end small; 
separate (small) 
— subprogram implementation 
procedure do. nothing is 
begin 
null; 
end do. nothing; 


Although this approach avoids the problem of a long main 
program, it still has the data space problem and the sharing 
problem common to nesting. Therefore, І believe that almost 
all Ada subprograms should be placed in packages instead 
of using nesting or separate compilation and nesting. 


DISPLAYING A MESSAGE 


Ada has several packages common to all compilers. Two of 
these are the standard package and the text, io package. The 
text. jo package contains subprograms to display a message 
on the standard output device, which is usually your terminal. 


~ hallot.ada 
= Great the world 
-- Introduce output in Ada 
with text. io; 
- use of text. io package 
use text jo; 
procedure hello is 
begin 
put ("Hello, worldl^); 
new. line; 
end hello; 


The message displayed by this example is the statement 
Hello, world! It is written as a character string within paren- 
theses in the call to the put subprogram, which is in the text. io 
package After the put subprogram, there is a call to the 
new. line subprogram, which positions the cursor at the begin- 
ning of the next line. 

When using the put subprogram without a new. line call, the 
next output request puts the subsequent output on the same 
line on the display. Thus, we could write the message as 
follows: 


-- hello2.ada 
- Greet the world 
- jn another version 
with text io; 
— use of text io package 
use text. i0; 
procedure hello is 
begin 

put ("Hello"); 

put (" , ^J; 

put (* ^y; 

put ("world"); 

put (^ 1"), 

{text continued on page 428) 


compatible 
Relational Data- 


base Management 
is the effective way to manage 
your office automation needs, 
such as personnel management, 
inventory control, billing, manufacturing 
systems, educational, and other office, 
school or home needs. 

With Condor you get the power and flexibility of a fully 
relational database system complete with a ''Step-by- 
Step” MENU system to guide the new user. On-line 
help is integrated into the Menu system. А complete 
REPORT WRITER is also included, that aven the new- 

| comers in our field recommend. 
With Condor, setting up a new database of information, 
is as simple as typing on a blank sheet of paper . . . typi- 

Р салу, it takes a minute, maybe two. You are then ready to 
enter your data into the database you just created, again just 
like typing on a shaet of paper. 
Then, you can SORT, SELECT, COMPUTE, POST, or PRINT your 
information in almost any way that you desire. Plus, you can easily pass 
information from Condor to your word processor's mail-merge, or pass spread- 

sheet information into Condor. It's all very easy, and also very English. 

Begin with Condor jr. ($195), the advanced file manager. Upgrade later as your business and your dala 
grow, to Condor ($650-or fess the $195 if you bought Condor jr.), the fully relational data management 
system. it’s the same system that hardware manufacturers like DEC, Sony, Zenith, and Hewlett-Packard 
have selected to market with their personal computers. There are well over 100,000 satistied users. 

To lind out how Condor Data management software can make your business easy to handle, sea your 
personal computer dealer, or call 1-800-221-8479 (in Michigan call 0-313-769-3992 collect) 
for your nearest dealer. 

He'il prove our point. That Condor is the dala management software powerful enough to be useful to 
business, yet simple enough for businass to use. 


t p 


— P IBM is the registered trademark of 
*^ 2051 South State Street Ann Arbor, MI 48104 313-769-3988 Circle 84 on inquiry card. international Business Machines Corp. 


PXREVIEW 


BY G. MICHAEL VOSE 


ДА. ascal's evolution has mirrored the 
growth of the microcomputer 
industry—both seek to bring usable, 
learnable computer power to a genera- 
tion of inquisitive, educated people 
looking toward the next century. Niklaus 
Wirth created Pascal to make learning 
computer programming an easy but still 
rigorous task. Even before Carl Helmers 
called six years ago in this journal for 
the widespread adoption of Pascal, col- 
leges and universities worldwide were 
beginning to embrace the language as 
a primary tool for teaching program- 
ming. 

Apple Pascal was released in 1979 
and was one of the first microcomputer 
implementations. Pascal became the 
primary programming language within 
Apple Computer Inc. for the develop- 
ment of new products. With this strong 
tie to Pascal, there was a good chance 
that Apple would be instrumental in the 
adoption of significant new Pascal prod- 
ucts. The first of these new products is 
the recently announced version for the 
Macintosh. 

The version of Pascal that Apple Com- 
puter offers for its new Macintosh is 
called Macintosh Pascal. Although it will 
be marketed by Apple Macintosh 


Editors Note: This article is a BYTE Product 
Preview. It is not a review. We think this new 
product is significant and therefore offer this ad- 
vance look at а prerelease version. An indepen- 
dent in-depth review, with appropriate bench- 
marks, will appear in a subsequent issue. 
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CINTOSH 


PASCAL 


An interactive interpreter transforms 
Pascal into a language as easy to 
learn as it is expeditious to use . 


Pascal was created at Think Technolo- 
gies Inc. (420 Bedford St., Lexington, 
MA 02173) by Melvin Conway, who con- 
ceived the project and wrote the pro- 
totype interpreter; Andrew Singer and 
John Hueras, who designed the product 
for the Macintosh: and Peter Maruhnic 
and Terry Lucas, who wrote the Macin- 
tosh version. Running initially on the 
Macintosh only, Macintosh Pascal will 
be available for Apple's Lisa running 
under the MacWorks operating system. 
Think Technologies promises separate 
versions of the language for all major 
educational microcomputers in the next 
18 months. Macintosh Pascal will retail 
for $125. 


А NEW BREED 


An interactive interpreter is the most in- 
novative feature of Macintosh Pascal. 
Programmers can write source code in 
Macintosh Pascal and run it immediate- 
ly without going through a separate 
compilation step. Students can run in- 
dividual commands to understand their 
functions. Using the Macintosh user in- 
terface—with its multiple windows, 
mouse, and data integration—makes 
Macintosh Pascal programming easy 
and efficient. New programmers can 
learn the language more quickly and ef- 
fectively when they can interact with a 
program at the source-code level. 
Macintosh Pascal's program-develop- 
ment tools, including single-step execu- 
tion, use of breakpoints, and an 
Observe window to track the alteration 


of variables, further enhance this pro- 
cess (see "Macintosh Pascal's Develop- 
ment Tools" later in the text). 

Macintosh Pascal is a full implemen- 
tation, not a subset, of Pascal, and it 
emulates as closely as possible both the 
ANSI (American National Standards In- 
stitute) standard Pascal and LisaPascal. 
The following paragraphs describe the 
major differences between Macintosh 
Pascal and LisaPascal and Macintosh 
Pascal and ANSI Pascal. 

Macintosh Pascal varies slightly from 
LisaPascal, particularly in the way the 
latter uses extensions to the language 
definition. Also, the scope anomalies of 
LisaPascal are errors in Macintosh 
Pascal. The Macintosh version differs in 
other significant ways, including: 


® use of up to 255 significant iden- 
tifier characters 

* no support of compiler commands 
or nested comments 

e simpler rules for integer and longint 
arithmetic 

e additional real data types: longreal, 
extended, and computational 

* requirement of the otherwise state- 
ment within a CASE construct 

* no support of the external directive 
* no support of user-defined units or 


segmentation 

е no support of the functions 
exit halt heapresult 
mark release memavail 
pwroften тое  moveright 
scaneq scanne fillchar 


* support of the pack and unpack 
procedures 


The Macintosh Pascal manual lists other 
minor differences between the two. 


Macintosh Pascal conforms most 
closely to the ANSI standard for Pascal 
and is closer to that standard than is 
LisaPascal Macintosh Pascals major 
departures from the ANSI/IEEE 
770X3.97-1983 standard include: 


® support of the word symbols other- 
wise, string, and uses 

ө support of the underscore charac- 
ter within an identifier 

* all integer and real data type 
operands are converted to extended 
before real arithmetic is performed: 
the result is always extended 

e support of predefined libraries 

* support of a set of string proce- 
dures and functions 


Ld 


p Oscillation ИШНИ. 


e the special symbol @ is an opera- 
tor and never treated as a ^ 

* only the standard file variables IN- 
PUT and OUTPUT can be used as 
program parameters 

* all quoted character strings are 
STRING data types, but Macintosh 
Pascals compatibility rules are 
nonetheless compatible with the 
standard's 


€ File Edit Search 


ЕГП SS gutoSketl 


shape := Random mo 
PenSize(psizx, psiz 
case shape of 
"niin LIU NS 
writeinCHollow| Step~Stepy 
Нон тон а 
епа; Stops Out 
1 
begin 
writeln(Filled Oval’); 
PaintOval(y!, x1, y2, х2) 
end; 
2: 
begin 
writeln(Hollow Rectangle’); 
FrameRect(y1, x1, y2, x2) 


® support of the pointer and sizeof 
functions for LisaPascal compatibility 


The Macintosh Pascal manual lists other 
minor differences from the ANSI stan- 
dard, including errors not automatical- 
ly detected and reported, in an 
appendix. 

Macintosh Pascal also supports the 
graphics functions of the Macintosh 
QuickDraw program. Macintosh Pascal 


ШШЕ Windows 


€ File Edit Search Run Windows 


Lineto(Interval, Тгипс(01$р1)); 
Force := Stiffness * (Center - Disp 
Accel := Force * Massinv; 

Vel := Vel + Accel * Timeunit, 


= Instant 


for idamping := I| to 5 do 
begin 
Damping := 


plink 


idamping * 0.5; 


blankit; 
Damping := 0.5; 
Plink 


SE 


ime 


can take advantage of QuickDraw's 
functions by including the QuickDraw 
libraries. This is done with the uses 
clause: for example, uses QUICKDRAW!I, 
QUICKDRAW2. 

Macintosh Pascal also supports IEEE 
numerics conventions using the Pascal 
library SANE (Standard Apple Numeric 
Environment). The SANE package is the 
first implementation of IEEE numerics 
on a microcomputer. 


PROGRAMMING 

IN MACINTOSH PASCAL 

Because the language is interpreted, 

programming in Macintosh Pascal is 

very similar to using interpreted BASIC. 
(text continued on page 138] 

G. Michael Vose is a BYTE senior technical 

editor. He can be contacted at POB 372, 

Hancock, NH 03449. 


Figure I: The Macintosh Pascal 
AutoSketch program. The Run menu 
appears in the upper center of the screen. 
At the right are the Text and Drawing 
windows. The listing window, on the left. 
shows breakpoints indicated by stop signs: 
the finger points to the next instruction to 
be executed in single-step mode. 


L TT Tu aa a) 

Figure 2: The Oscillation program. The 
Observe window in the upper right shows 
the value of variables or expressions. The 
Instant window enables execution of code 
fragments and the changing of variables 
during program execution. 
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Heart of TEXAS 
COMPUTER SYSTEMS 


We carry the full line of TRS-80 
computers, plus TCS upgrades. Call 
for our low discount prices. 

Model 100 Briefcase size. CALL 
Model IV Portable: CALL 

Model 12 , 16 at discount: CALL 
Model 12/16 Accessories/discount. 


The TANDY 2000 


Check out this terrific new computer from 
Tandy. Its beautifully designed and very 
versatile. Four times faster than the IBM-PC 
and has twice the floppy disk capacity. М5005 
compatible. It's a great machine and we havea 
great price. CALL! 


DISK EXPANSION m-n 

1 Controller, Pwr.Sup. Hdwr. Instruct. $249 

2 Kit 1, plus 1/40-trk.Tandan Dr. $429 

3 Kit 1, plus 2/40-trk. Tandon Dr. $589 

3a Kit 3 w/2 BO trk.drives $698 
(dual sided 405} 


Model IV needs 64K to operate. For 64K Kit, CALL. 


‘Tandon _ 


Quality disk drives--0.£. brand оп IBM 
Available bare and in cabinets. 
TM100-1: $159 
CALL US IF YOU FIND 
TM100-2: CALL LOWER PRICES! 


.. CORVGS 


25% OFF LIST PRICE! 


OMNINET- A high speed multi-user network that 
connecis several computers far instant communication up 
to 4,000 feet away. 


Save over $1,000 on s 20 mg. Corvus Hard Disk 
| system for IBM PC and other computers. 
5mg. $1649 10mg. $2279 20mg. $3049 


Шо oc 
Systems, inc 


| eu user or networking hard disk system for IBM & 
‘op в. Lowest prices anywhere. Priced from $1375. 
10, 15, 21, 32 mg. & cartridge tape backup--CALL. 


Sit Gf ^ PRINTERS 


Fast, dependable, versatile, low price. 
Gemini 10X ain. 120cps, Friction/Tractor 
Gemini 15X  15in., 120cps. Friction/Tractor 


DISKETTES $1.70 


CompuDisk, high quality mini floppy disks 
from $1.70. Compare our prices. Disks come 


complete with hub rings, protective 
envelopes, write protect tabs, adhesive 
labels. Fully tested. Certified 100% Error 
Free. Guaranteed. SSDD or DSDD. Boxed or 
in Bulk. CALL. 


Heart of TEXAS 
COMPUTER SYSTEMS 


P.O.Box 1327 Arlington, TX 76004 
Toll Free 1-800-433-5184 
Texas 1-817-274-5625 


VISA, MC, cashier's check, Money Order. No tax out of 
slale. Texans add 5%. Prices subject to change. 
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(text continued from page 137) 

You type in or load from disk the code 
you plan to run and then run it. Because 
Macintosh Pascal program lines are 
precompiled with the entry of a carriage 
return, errors are detected and reported 
immediately. Macintosh Pascal is thus 
even friendlier than traditional inter- 
preted BASIC in detecting errors. 

Where BASIC uses the RUN command 
to start program execution, Macintosh 
Pascal uses GO or 86 -G, Apples Clover- 
leaf command key followed by G in the 
manner of the Control-X keystroke se- 
quence. Macintosh Pascal also enables 
execution of a program with break- 
points (called Stops) placed within the 
code (GO-GO), or single-step execution 
of the code with (STEP-STEP) or without 
(STEP or Cloverleaf-S) breakpoints. The 
GO-GO and STEP-STEP commands run 
a program with breakpoints, pause 
briefly at each Stop, and then continue, 
updating variables or expressions in the 
Observe window (see “Macintosh 
Pascal's Development Tools"). 

Figure | is a Macintosh screen with 
the Macintosh Pascal program, Auto- 
Sketch, being executed in single-step 
mode. The Run menu appears at the up- 
per center of the display. Breakpoints 
have been inserted into the code and 
are shown in the listing window as 
miniature stop signs within the left scroll 


bar. The miniature hand with pointing ' 


finger shows the command that will be 
executed next. The Text and Drawing 
windows show the program's output. 

Macintosh Pascal program fragments 
cannot be run alone using the com- 
mands in the Run menu. There is an In- 
stant window that provides this capabil- 
ity. however. Within this window, you 
can enter, edit, and execute any Macin- 
tosh Pascal statement. The Instant win- 
dow has great potential as an educa- 
tional aid but has additional capabilities 
as well that make it one of the lan- 
guages development tools. 


MACINTOSH PASCALS 
DEVELOPMENT TOOLS 
Interestingly, Macintosh Pascal's pro- 
gram-development tools double as 
learning aids and can make the process 
of writing programs more efficient. The 
Instant window is a good example. 
Students can use the Instant window 
to see how a specific command or pro- 
gram segment works. More experienced 
programmers can use this window to 
help create desired operations because 
it also can be used to change the value 
of a variable in a running program. 
Using the Instant window, you can play 
"what if" games with variables in a 


program while it is running. 

This intraprogram interactivity is the 
guiding philosophy behind the lan- 
guages program-development tools. 
Besides the Instant window. you can use 
an Observe window to watch the value 
of variables and expressions change as 
a program executes; the Text and Draw- 
ing windows to see the text and graph- 
ics output, respectively, of the current 
running program; or the Clipboard win- 
dow, which provides access to the Clip- 
board system utility, used to move text 
or graphics from one window or pro- 
gram to any other program or window. 

Figure 2 shows a Macintosh Pascal 
program called Oscillation in a display 
that includes the Instant and Observe 
windows. The Observe window, in the 
upper right corner, shows that the value 
of the Accel >O expression is false, while 
the value of the variable Vel is Q.272. The 
Instant window enables the execution 
of a single for loop, with its result shown 
in the Drawing window. 

You can access Macintosh Pascal's 
other development tools through the 
File Edit, and Search menus, and a 
special Pause menu that appears only 
while a program is executing. The func- 
tions available for file manipulation in- 
clude opening, closing, saving, restoring 
after editing (Revert), and program print- 
ing. With the edit functions, you can cut, 
paste, copy, and clear (delete). Search 
functions are Find, Replace, and Every- 
where (search and replace). The special 
Pause menu provides the single HALT 
command that stops program execution. 


UsiNG MACINTOSH PASCAL 


Although the Macintosh makes full and 
extensive use of the mouse, Macintosh 
Pascal enables you to select many of its 
functions from the keyboard by using 
the Cloverleaf key as a control key. File 
and window functions cannot be in- 
voked from the keyboard, but most edit, 
search, and run functions can be. 
Because these functions are the ones 
most often used during program devel- 
opment, this "mousetrap" ensures that 
programmers are not hindered much by 
the ubiquitous rodent. 

Macintosh Pascal consumes approxi- 
mately 50K bytes of the Macintosh's 
memory, leaving more than 35K bytes 
for programs. Program disks provide 
approximately 100K bytes of space for 
program storage. 

Through Think Technologies, Apple 
plans to offer a system programmer's 
toolkit for the development of applica- 
tions software. The toolkit will be re- 
leased four to six months after Macin- 
tosh Pascal's debut. ш 
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DT1050 — Appilcatlons: Teaching alds, 
appliances, clocks, autamolive, telecommunica- 
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of ovon sentences. Tha "voice" ouiput ol ihe ОТ1050 15 а highly Ee 
telligible male voice. Female and children’s voices can be pynthesiz- 
od The vocabulary js chosen zû thal 1 is &pplicable Io many pro- 
ducts and markets 

The DT1050 consists ol в Speech Processor Chip, MA 54104 Di-pir] 
ond two (2) Speech ROMs MMEZTEASSKI and М1й®21645582 Cpl 
along with a Master Word iist end a recommended schematic 
diagram on the seplication heat. 


Digitalker™ ............894.95 ва, 
MM54104 Processor Chip... - 


DT 1057 - Expands the OT1050 vocabulary trom 337 la over 260 
.. $24.95 ea. 


words. Includes 2 ROMs and specs 
Part No. 071057 . 
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Siaga ich Chap. XTL 

Ja Dit AD {LCD (кта) 
Je Ppt LCD Maclay tor P106 A 7115 
М Carew? башт, Гез 

ЗУ Гы AFD (LED Drive! 

X Gift Beard. (vopias 

3*5 Dept XD CCD Os HLG 

Low Battery Volt indicator 

СУНИ LED Stopwatch Tuer 
S'epwaich Cho. XTL 

Tone Generator 
fone Ginergor Cip. АҢ 
Dsculator Conbroaer 

freq Сыгын Creo, AIL 

4 Fur CHOG баори" CAT 

4 Funk Бармак (лер FTL 

& ag ior. Counter C А 

Зри Freq pasie CT 

4 Dept LED Up/Down Counter { А 
4 ga LED tfo? Down Counter € C 
&CD 4% Tagit Up Courrier Of 

5 funcion Counter Chip, KTE 


74HC High Speed CMOS 
? = 


TÁHCT39 
TUCH? 
aC 
148151 
єт 
797157 
74H 158 
а] 
22015! 
TUCE 
754, ^53 
Po ba 
FHC IBS 
аат) 
De 
TCI 
tac 
PETES 
74 خ3‎ 
Pec 195 
FAT 
HCA 
74HC241 
TARDE? 
AEA 
7486244 
T4HC245 
ансо 
CIS 


7495 

740107 
740151 
"сі; 
740157 


74С195 
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The JE232CM allows connection of standard RS232 
printers, modems, etc. to your VIC-20 and C-64. A 4-pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 


| * Plugs into User Por * Provides Standard RS232 signal 
1 levels - Uses 6 signals (Transmit, Receive, Clear to Send, 
| Несшавї to Send, Data Terminal Ready, Data Set Ready). 


JE232CM. а: . $39. 95 


arca ا‎ 
ESIZER 


VOICI 4 А 4 
| ICE SYNTHES ый В 4. 


«ee > ee 


E 
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JES20AP 


JES20CM 


= Over 280 word vocabulary- affixes alow the Isrmation ol more 
than 500 words + BuiR-in amplifier, speaker, volume control, and 
audio jack • Recreatas а clear, natural male voles » Plug-in user 
nay with documentation and sample software » Caga size: 
М x IUW x 1-3/8"H 


APPLICATIONS: + Security Warning + Telecommunication 
| + Teaching * Handicap Aid 
* [nitrumentatión = Games 


Tha JES20 VOICE SYNTHESIZER will plug right into your 
computer and allow you to enhance almost any applica- 
Hon, Utilizing National Semiconductors DIGITALKER" 
Speech Processor IC (with four custom memory chips), 
the JE520 compresses natural speech into digital mem- 
ory, including the original inflections and emphases. The 
| result is an extremely clear, natural vocalization. 


Pant ho. Description Price 

ЈЕБ20СМ Fer Commodore 64 & VIC-20 ...... $114.95 
| JE520AP Far Appa ll, t+, and ia ....... -$149.95 
| ты е, men’ 


2 
ye 
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JE664 EPROM PROGRAM 
ВК to 64K EPROMS — 24 & 28 Pin Packages 
Completely Sell Contiined — Requires Ko Мн Syrtems fer Operation 
* Programs and validates EPROMs + Checks for property erased EPROMS 
| 'Emuutes PROM oc EPROM - R5232C Computer Intertace tor editing and 
| peogram loading + Loads data unto RAM tyy kryboard - Changes data in КАМ 
by keyboard * Loads AAM from an EPROM - Compares EPROM lor contant 
tiflerences > Cooks EPROMa > Power Inpul. 115VAC, БОН basa than 10V 
power consumption «Enclosure. Coler-coordinated, light lan panels with 
moked end phett ют mocha brown - Sire 15571 к Bu D x 387H + Vémght 
Ya №. "a 
| The £644 EPROM Реутте мыйы an prog ame кага B-84 Word EPROMS Iram 5X In 
ВАХ РЫ memory capecty Date can be entered into ра JESS s ererat EX. c В-ы PAM m rye 
wat. |! inem а AOM cr LARON, (21 eom ae externa! compuder via Ma optional EGES R5232C 
БИГЕ Mer rer find. ҮРНЕ FUB met ыкса © prido р 
| tro Pa Баг; les socket Ё эЛ externas eicmorocessmr in programming and ета, me 
EG Мое kr rumana, Pang, aod Kahiin of orogram comer. Tea EGA 1 RAMS 
çan br programmed сосу lg ай "173 [or ang еце), slicwong илише аблае n е EPROM 
® be programed ofer mihou бесеу oi UV" eeng The EEGI resplays DATA and 
ADORESS эп omenat haadenmal diphanumerc) fren А “ПИР АУ EPROM DATA" 
| buon changes De DATA radci from RAM word in EPROM werd and s берілу: ın bath 
азобест id Беа code. Tha frond panes eae gres x corran Oper E Qude The ESA 
| Programmer noun tne АЛБА тран Module (a5 Куз iow] 


I; JE664-A FMI Fqnaaet. ............ $995.00 


Assembied 5 Tented frrctudes JM16A Module] 


HSS – RS232C INTERFACE OPTION — Tha RS232C intertace Option molenenty 
| computer azen Io the HEEE RAM This lows Pa tomgui to angola, gione and 

кр EFRON dat bo and уп. Cu EGG А sarmoie program beng тз вип in MEASC kr 

CPA comiter. Documenta и presa id А rhe аар in other computer with an 

RS237 port DEOD Baud, 8-b wont, acri party and 2 нор bts 

ҒОЯ A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN iN BASIC FOR 

THE TRS-80" MOOEL L LEVEL Д COMPUTER WILL ALSO BE PROMIDED 


JE664-ARS ЕРИ Prog. wJESSS 0plóen. ... . $1195.00 


Assembled & Tested (includes JMTEA Module) 
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HI-TEK 
- Great keypad fov many home and business computer applicabons 
* SPST switchmy - Mounted on РС board: Size 3" L x 3^ Wx 1%“ H 
* Color Grey - Weight î lb - Spec avadable 


KEY МИЕ YEVDA 
LEY NUM ЕН, KEY PAD 


14-] 


Origa ete 


— 
п; a | | En code 1 К, 


ed ne yboards 

. Large selection of keyboards - Hall efect 
switching * Some have parallel intertacos > Some 
have sorial interfaces * AN have status LEDs and a 
minimum of 68 keys * Some with numeric keypad 
сарабійцез, curso! controls, or both - Styles may 
vary * Weight: 2 iba - No apeca available 


KB-MISC 


Mit: шт 54-Kay Unencoded 
latrix АЕР urpose Keyb oara 
. SPST keyswiches < 20 реп ribbon cable connec- 
bon *Low profile keys • Features: cursor controls, 
control, caps (lock), function, enter and shift keys 
«Color (kaycaps): groy + Wt: 1 ib. * Pinout included 
КВ54.................. 514,95 


f 1 -Koy А pl 24 9s | і Cherry board 

"7 bit parailet ASCH with "mim 11 Mei 

keypad • SPST mechanical keyswitches - 15/30 

card-edge connector - Featuras; escape. control, 

cursor controls, plus 10 add'l special function keys 
* Color white * Weight: 2 Ibs. • Spec. included 


КВ1801........,....... $29.95 


wry ASCH - 


87-KEY ASCII Cherry Keyboard 
* 12-kay numeric keypad * Cursor keypad * SPST 


а 
PEEL YT OTIS Prise ` 
‘anh ай mechanical keyswitches , 40-pn header connector 


^f4aad28namuganuzauüc дщ 


ux — aed „ча 


* Colors: main and numeric keypad —-orange; Cursor 
keypad yetiow * Weight: 2 Ibs. + Spec included 


18"L x 64" Wat H 050 c ._.._..__._.... $34.95 
Nationally Known 10 3IT SERIAL ASCI 
Manufacturer! Ы BOAF +4 IT SERIAL ASCII 


ийтти ETE ana n : 
LEECELCLELELCESI 
LLELE LLTE TP 


mmnananan aaam |— 


* The terminals were designed to be daisy chained 
around д central host computer and used as indi- 
маца work stations * На) effect switching * numeric 
and cursor keypad + 10 user definable keys» БО" | 
interface cable with 9-pin sub-minialure connector 
* 7 LED tuncthon drsplays - Security lock ~ N-key roll- 
Over + Automatic кеу repeat function + Color: (case): 


тт 


- Weight. 6% Ibs. - Data included. 
KB139.................$59.95 


TD ARI rr ula at ^ dí П „Т ы ۳ Чы 
Q1ANSACTIO! CI h IOL OG Y, LR 


SVDC & 1 AMP Regulater d Power Sup ppl 
> Ouiput: +5VDC.@ 1-0 amp (ави + JOVDC requisite) ` A — 
- Two-lone (hlack/besge) seff-enciosed case + 6 foot, 3-conductor black 
power ford + Size: 69" L x 77 W x 28^ Н + Weight: 3 Ibs. 
PS51134 ......,........... " . -$14.95 


Ros э 4 RP 4 


"apr 


Po wer/Mate Cor LATED POWER SUPPLY 

* input; 105-125/210- 250 VAC at 47-63 Hz - Lene reguladon: +0.05% - Three 
mounting surfaces * Overvoltage protection - UL recognized • CSA certified 
Part No. Output Sue Weight Price 
EMAS/6B —5V03A/5V825A A". x4"Wx2WH 20s $29.95 


p. ME EG U 


EMAS/6C — 5V66A/GVE5A SLA 4s Wx2GH 410 $39.95 
ASTEC SWITCHING REGULATED POWER SUPPLY 


* Apple Il! Power Supply - Multiple outputs юг bench lop uses and other 
apphcations - Input: 115VAC, 50-60 Hz @ 3.0 amps * Output: * 5VDC @ 1.0 amp, 
*12VDC & 1 O amp, -12VDC @ 1 0 amp, *24VDC @ 2.5 amp. -24VOC @ 2.5 emp 

+ Sire; 15^ L x Эм” W x 2%” Н + Weight: 2% tos. 


AS1155............... EN ..939.95 
- WER SUPA ine ا‎ 7.6 AMP 12VDC @ 1.5 AMP SWITCHING 
NK И 60H1 p/23QvAC. 5OHe @ 16 * Fan volt /power wupphy 
select patches 1115/2390 VAC) - 4 т @7 $ aro VOC @ 1 Samp. Bola | 
роми cond: Same 11971. х 3e W x 134714 + Weight 6 a 


PS94V08 AL нв 
KEPCO/TOK 4-OUTPUT SWITCHING POWER SUPPLY 
- deal for disk drive needa of CHT term inals, microcomputers and 


video games - Input. 115/230VAC, 50/60Hz * Output: +5V @ 5 Amp, ~ 12V 8 
1.8 Amp, +12V @ 2 Amp, -12V @ 0.5 Amp - UL recognized - CSA certified 
+ Sito: TRT x 6-3/167W x ТУН - Weight: 2 ba 

MEM 17AKF....... eee oe hor o 859.95 
SUPPLY 


VER 


LA 5 


4- CHA LNA IEL S SV ЧЇ TCHIA iG PON 
+ Macroprocessor, mini-computer, terminal, medical equipment and process 
contro! applications «input 90- 130VAC, 47-440Hz * Output *5VDC @ 5A, 
-5VDC @ 1 A, +12VDC & 1A, -12VDC @ ТА ° Line regulations: = 0 2% · Ripple: 
30mV р-р • Load regulation. * t% - Overcurrent protection * Adj: SV main 
output -10% • Size. GHL x WY x 4-15/167H - Weight: 1s Ibs 


zou ی‎ TENE ae اکت‎ 
Su wit “hin 


ig Power Supply for APPLE (1, Н+ & Не“ 

- Can drive oer fioppy disk drives and up to eight pads cards 
* Short circuit and overload protection - Fits inside Apple computer 
» Fully regulated +SV @ SA, * 12V 6 1.5A, -5V @ SA -12V @ SA 
* Direct plug-in power cord included , Size: 9'V"L x 34"W x 2%°Н 
* Weight: 2 ibs. 
КНР4007.............................$7995 


whde w/black panel—(key caps): grey and blue | 


| 


Î * AMPM indicator | 
* Agiomelie 

display dimmar 

* Bright digit 0.57 high display + 10 minute snooze alarm 


The JE750 Clock Kil is a versatile 12-hour digital clock 
with 24-hour alarm. The clock has a bright 0.5" high 
blue-green fluorescent display. The display will aulomat- 
ically dim with changing fight conditions. The 24-hour 


| alarm allows the user (o disable Ihe alarm and immediat- 


ely re-enable (ће alarm to activata 24 hours later. The kit 
includes all documentation, components, case and wall 
transformer. Size: 6"L x 3«"W x 13cD. 


| JE750 — Alarm Clock Kit......... $29.95 
| ur = i APPLE" 
Direct Plua 


Compatible Disk Drive 
a Шия Shegari TASH mechtamca « 143% 
hrsarted slampa e 35 backs — compatible 
WEA Apple стой = Complete with села. 
Ier bad cathe — ptt plug iie poor disk tòm- 
Weber com + Sue bL x WW x 
93/1570 « ШМ 4%, (bo. 


ADD-514...$195.95 


| +5VDC @ 6 Amps Microcompute: 
+12VDC @ 4 Amps Dower li тс. 
-12VDC @ 0.5 Amps R nm 
Regulate 
Power St ^ 
* Perfect for compütdr of disk 


ii 
| 


Lim d 


| 


drive systems - Supply has AMP | 
connectors for direct connec- f 
lian to two 5%” disk drives 

* Cooling fan ~ Input: 10071157 
200/230VAC, 47-G3Hz + Oulput 
13% 1. x64 Wx SH (above) * Weight; 9 165. 


| 
| 
СР167................... $59.95 
ihe STRIES Protect Yourself... 
DATASHIELD" 
urge Protector 
- Et minates voltage spikes and EMI-RFI noise 
belore il бал damage your equipmen бг cause ff 
date as * 6 month warranty + Power dissipa- | 
tion (100 microseconds): 1,000,000 watts 6. f 
sockets 6 loot power cord ~ Normal lire oll. 4 


age indicator bght - Brown aut/black oul reset | 
switch + Weight: 2 Ibis. | 
| 


Model 100...............,-.... $69.95 


| A | 


Protect | А f ®:] l | d 
Yourself... ur Lr. f 
аыл м 
NH 
———Ó ir) Y] г“ = T ]! Ir C 3 


~ à r U 

Provides up to 30 minutes ol continuous 120 

А Н VAC GÜHz power to your compuler system 

(load dependent; when you have a black out 

of vollage saq * Oulput rating: 200 watts * Six 
month warrenty «Weight 19 Ibs 


Model 200 (РС200). ............ $349.95 | 
IBM MEMORY EXPANSION КЇ 
C | OMPAQ COMPAI IE 3! ITY | 


SAVE HUNDREDS OF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 


Мое! o! the popula, memory boards allow you to add sn additional 
BAK, 128K, 102K, or 256K. The IBMÓ4K Kit will populate thess boards 
In ВАК byte Increments. The kil (6 simple to insiall — jusi Insert the 


| nime BAK RAM chips in the provided pockets and aki the hwo proupt 


! 


| 


à 


| 
l 
| 
| 
J 


of switchers. Directions are included. | 
| IBM64K aed 200ns B4K Lt р д. 95 


і 80 N | i Bid Г 


**Model 1 = From АК to 18K Requires (1) One КА 
Model 3 = From 4K lo 48K Requires (3) Three Kis 
Color = From 4K 10 16K Requires (1) One КЕ 

**iMadel t sqeipped wih Expansion Board ир to HEE Tore HNL Required 
— Dae КИ Required ftr tach 15K af Epenisa — 
TAŞ-16K3 *200ns for Color & Model Ill . .... 
TRS-16K4 *250as for Modal l..... — MÀ ‘ 


$12.85 
3510.35 


Tue 
"TRS-B0 t to 16K, 32K, or ABK ETI 
| 


T RS: 80. (Calo 32k or 64K | Conve sion Ril 


| Easy to Install kits comes complate with Bga.4164-24200ns) 64K Û 
dynamic RAMs and conversion documeniation Convers TAS-80 f 
color computers wilh О, E, ET. F and NC сиби boards to 32K. Ё 
Аво converts TRS-BO color compuler il bo 64K Flex DOSorQS-9 Ei 
required to utilize full 64K RAM on all computers | 
TRS-64K2..... TNR sn 


UV-EPROM Eraser 


"Д = 


8C — 51 | 8 Chips — 51 Minutes | a, 


QS 
1 Chip — 37 Minutes 


Eragon 2708, 2716, 2732, 2704, 2516, 2532, 2504. Егаваа up tc B chipa || 
within 61 minutes (1 chip in 27 minutes) Maintains constant exposure 
distance of one inch. Special candociire loam Jiner eliminelsa Hatia fj 
bulld-up. Bulit-In safety lock to prevent UV exposure. Compact — nal 

| 9.00“ x 370^ x 2 80^. Complete with molding tray for B chips. 


DE- 4 UV-EPROM Eraser ... 379. 95 | j 


کر $18.95.. 


EPROM JUMPER MODULES — The E661) JUMPER MODULE ecsemutty Моћи) o à 
aut eth Buen Pe E Bea an re Caron Milius Order — U.S. Funds Only Spec Sheets — 30€ each 
"ш о то Ee CL LAE C шансы 
ти. wmm PER RENMETHES ru pping — % plus nsurance | 
MEA Си — EE Еч Sue | Send S.A.S.E. for me 4 Sales Flyer! Prices Subject to Change 
MA VANES IW rum Mom Kal МС p c ECCL DENT NT I 
RUD rus rcm gur ۴ Order Electtonics - Woridwid 
мма OTS Se IZ Mama 7l фаш p— Ea, a ч m» ы” | 
Мз таму 79i Меку Gm PD =й il = f= \ ® 
TEC ت‎ HEB Na B VISA 
Mecec ina __ __ _ PH М т чата 
Mex уз INN S ш>» yim ELECTRONICS 
| ала шына 3r Мста 1a = 
Че a 317 I 1355 SHOREWAY ROAD, BELMONT, CA 94002 
сш... = эы ws [6/84 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 | UVS-11EL Replacement Bulb 
Circle 175 on inquiry card. 
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BUILD A PRINTER BUFFEK 


An inexpensive project for the parallel port 


BY JOHN BONO 


ersonal computers have eliminated many of life's minor frustrations. Unfor- 
tunately, they also have created a unique set of new frustrations. For instance, 
have you ever debugged a program with a listing so old that even your hand- 
written modifications are modified? If you're like me, you don't want to stop debug- 
ging to wait for a new printout. Have you ever been connected to a computer via 
a phone line and wished you could get hard copy but your printer was too slow 
to keep up with the data transmissions? Perhaps you have a program that produces 
so much printed output that you wait until lunch to run it? Tying up your computer 


to print data is a waste of time and resources. If these situations sound familiar, 
a printer buffer may be the solution. 

A printer buffer holds characters to be printed out until the printer is ready to 
accept them. It allows the computer sending the characters to dump the characters 
and go back to other tasks. In the meantime, the printer prints the characters at 


its relatively slow pace. 


Software printer buffers do exist, but they have these drawbacks: they are highly 
hardware dependent, limited in buffer space, incompatible with some programs, and 


still slow down the computer somewhat. 

The best solution is a hardware printer 
buffer external to your computer. These 
devices exist commercially, but they are 
relatively expensive. For that reason you 
should consider building one, as | did. 

Photo 1 shows the completed printer 
buffer. It consists of only 24 chips, con- 
nectors, and a power supply. The entire 
unit cost less than $150 to build. The 
parts list for this project is specified in 
table 1. 


How IT WORKS 


Figure 1 shows the flow of data from the 
host computer through the printer buf- 
fer and out to the printer. The computer 
sends a byte to the printer buffer inter- 
face. The ‘microprocessor inside the 
printer buffer reads the byte and stores 
it in RAM (random-access read/write 
memory). This process continues until 
there are no more characters sent or un- 
til the buffer fills up. The buffer uses 64K 
bytes of RAM, which means that over 
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65,000 characters can be stored in the 
printer buffer, This translates to about 
35 pages of printed material. 

Output from the printer buffer takes 
place independent of input. The char- 
acters are taken from RAM in the same 
order as they are input. The micropro- 
cessor then sends the characters one by 
one to the printer interface. To the user, 
these two processes appear to take 
place simultaneously so that data can 
leave the computer and be printed as 
quickly as possible. 

Figure 2 shows the block diagram for 
the printer buffer. The heart of the sys- 
tem is а 780 microprocessor running 
with a I-MHz clock. It executes instruc- 
tions stored in an EPROM (erasable pro- 
grammable read-only memory). The 
characters are input from the host com- 
puter into an 8-bit latch and are output 
to the printer through another 8-bit 
latch. The printer buffer includes 64K 
bytes of dynamic RAM. The RAM has 
a multiplexed address input and refresh- 


ing requirements, so additional support 
logic is required for its operation. 


GETTING DOWN TO 
THE NITTY GRITTY 
Figures 3a and 3b (pages 450 and 452] 
show the schematic diagram for the 
printer buffer. The l-MHz clock is 
generated by ICI, an MC4024. Exercise 
special caution when buying this part 
because it is not CMOS (complemen- 
tary metal-oxide semiconductor) as its 
4000 series number might lead you to 
believe. Order only a MC4024, not just 
a 4024, and you won't have a problem. 
The 0.001 uF (microfarad) capacitor 
across pins 3 and 4 sets the frequency. 
and the connections to pin 2 adjust the 
frequency somewhat. In this applica- 
tion, the clock frequency is not at all 
critical—any clock rate between 0.5 and 
2 MHz is acceptable. 

IC2 is the 280 microprocessor that 
runs the whole printer buffer. Pin 26 
resets the processor when the 68-uF 
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capacitor charges through the 10,000- 
ohm (Q) resistor. This system is quite 
simple, therefore, all the interrupt and 
direct-memory handshaking inputs are 
strapped to their inactive state. One 
thing [ have found is that the Z80 has 
an annoying feature of letting its high- 
address bus float at certain times, which 
causes random chip selects and could 
destroy the contents of the RAM. To 
avoid this problem, IC5, a 7415373, 
latches the upper-address byte and 
keeps it valid during the entire instruc- 
tion cycle. 

The EPROM memory resides at ad- 
dress locations 0 through 2047 (аһ 
though 256 bytes is more than enough 
memory). The EPROM chip select is 
generated by ICI]. This 7415138 
decoder is used as a 5-input OR gate 
determining whether the EPROM or the 
RAM will be selected during a given 
memory cycle. If the output of ICII is 
low, the EPROM will be selected: if it is 
high, then the RAM will be selected. 


ILLUSTRATION BY KIMBLE PENDLETON MEAD 


The RAM “О; 
memory consists “= 
of eight 4164 chips. All 
of the chips pins are connected in 
parallel except for the data input and 
Output pins (2 and 14). The interface 
from the Z80 to the RAM chips was the 
most challenging part of the design. The 
dynamic RAM works like this: a row ad- 
dress is provided, the row-address 
strobe (RAS) goes low, a column ad- 
dress is provided, the column-address 
strobe (CAS) goes low, and then data 
goes either in or out. The level of the 
READ/WRITE pin at the time of CAS 
determines the data direction. IC7 and 
IC8 are the address multiplexers for the 
RAM. When their S input is high, the 
low byte of the Z80 address is provided 
to the RAM-address input. When their 
S input is low, the high byte of the Z80 
address goes to the RAM-address 
inputs. 

The memory-access sequence starts 
with the Z80 putting out an address. 
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The low-address byte goes to the 
RAM. The MEMORY REQUEST signal 
and either the READ or WRITE signal 
then occurs. These signals, with a RAM 
SELECT signal from ІСІ, are combined 
by IC4 to generate the RAS. Now. the 
RAM has the low-address byte. The RAS 
signal is delayed slightly by the buffers 
of 1С14 and IC6 to allow for RAM- 
address hold time. Then the delayed 
RAS switches the address multiplexers 
IC7 and [C8 to provide the high-address 
byte to the RAM. The RAS is further 
delayed to allow for multiplexer settling 
time and then is fed to the RAM to pro- 
vide CAS. When CAS goes low, the RAM 
either accepts or outputs the data byte 
depending on whether the Z80 is do- 
ing a READ or WRITE. 

(text continued on page 446] 


John Bono (23624 137th Ave. SE, Kent, WA, 


98031) is an electrical engineer with Boeing 
Aerospace Company's Electrical Technology 
Organization in Kent, Washington. 
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Only one company can show you so many 
And it isn't IBM. 


Connect your PC to peripherals like a 
modem or printer, with the added 
efficiency of print spooling. 


Monochrome text. Color graphics. 
Even a new super display adapter that provides 
the Best of Both, on one board. 


IBM today sets the standard in 
personal computers. 

But what happens when you want 
to expand your PC's capability to 
something beyond standard? 

That's when you have to look 
beyond IBM. To the one company 
that offers the widest range of prod- 
ucts to make your PC work more 
powerfully, more efficiently. 

Persyst. 


Display adapters. Persyst 
introduces a significant 
technical advance. 


Now Persyst redefines the basic 
utility of display adapters for IBM 
personal computers. 

Our ВоВ” super display adapter 
provides the sharpest text resolution 
ever as well as brilliant color graph- 


PC/MONOCHROME 
DISPLAY ADAPTEA 


ics—the Best of Both—on one 
board. Plus a unique option that lets 
you design and download custom 
programmable character sets. 

Meanwhile, for great basic 
performance, we also offer 
PC/Monochrome" and PC/Color 
Graphics" display adapters en- 
gineered to deliver the same quality 
as IBM's own standard adapters. 

Only Persyst offers you so much 
choice. 


Memory and multifunction boards. 


Persyst has the most flexible 
ways to expand your PC. 


Here again, Persyst offers a 
unique array of products to expand 
your PC beyond the IBM standard. 


PC/ COLOR GRAPHICS 
DISPLAY ADAPTER 


Всё SUPER 
DiSPLAY ADAPTER 


Want the most capable one-slot 
multifunction packages available? 

Choose either Time Spectrum" 
with up to 512K, or Time Spectrum" 
SB384 with up to 384K RAM. Other 
functions include a bidirectional par- 
allel port and async serial ports to 
link your PC with printers, modems 
and instrumentation. Calendar 
clock. Game port. Plus, Wait-Less 
Printing" print spooling and 
Insta-Drive™ RAM disk software. 

Want to expand function without 
adding memory? 

Our Timeport™ gives you a calen- 
dar clock, bidirectional parallel port 
and two async serial ports, as well 
as capability for ROM and static 


TIME SPECTRUM 
WITH RAMPAK™ 
TIME SPECTRUM SB384 


ways to expand the power of your IBM PC. 


Memory expansion to let your PC utilize 
the most sophisticated software. 


RAM. Uniport™ offers a calendar 


clock and bidirectional parallel port. 
And our Async Card" provides two 


async serial ports. 
You can even add synchronous 


communications to your PC with our 
Multiple Protocol Communications" 


(МРС) controller. 


WAITLESS PRINTING, ET 
INSTA-DRIVE, D 
PC/EDIT™ SOFTWARE 


UNIPORT 


MPC CONTROLLER 
tow 


Quality and documentation. 
Persyst support is built into 
every product. 


All Persyst expansion products 
include one important extra bene- 
fit— Persyst quality. 

Each board is fully burned in. 
Completely system tested. And 
backed by a limited one-year 
warranty* 

What's more, award-winning 
Persyst documentation makes using 
any Persyst product simple. 


Expand all the way from an IBM 
desktop PC to an IBM intelligent 
workstation. You can only do it 
with Persyst. 


Persyst is the only resource that 
offers display adapters. Multi- 


TIME SPECTRUM 
FOR THE TI PC 


TIMEPORT 


Productivity features like a calendar 
clock to date and time stamp your files 
automatically. 


function and memory boards. And 
micro to mainframe communications. 

The most complete selection of 
innovative, technically advanced 
expansion products to meet your 
needs today. And tomorrow. 

Persyst dealers are ready to serve 
you. For the one nearest you, call 
(714) 660-1010. 

Persyst Products, Personal 
systems Technology, 17862 Fitch, 
Irvine, CA 92714. 

Telephone: (714) 660-1010. 
Telex: 467864. 


| i 2 4 d | а= | | 
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You can only do it with Persyst: 
IBM is à registered trademark of International Business 
Machines Corporation, Rainbow and DEC are registered 


trademarks of Digital Equipment Corporation. This a 
registered trademark of Texas Instruments Corporation. 


"Limited warranty details available with each product 


or on request. 
Circle 373 on inquiry card. 


DEC RAINBOW 
MEMORY MODULE 


ehind the scenes, at 

© | television and radio sta- 

| tions and in hundreds of 

: o airports around the 


world. meteorologists 


ponder dozens of surface and upper-air 

| weather maps several times each day. 
These maps display information about 

Д pressure, winds, temperature, and many 


other factors that forecasters use to 
predict the weather. 


In this article 1 will describe a way to 
| a S | | display real-time, radio-facsimile 
weather maps on the Apple II high-res- 


olution video screen. With a short-wave 
e receiver, a simple converter, and a short 
machine-language program, you can 

| have a new window on the world. 
Weather maps come in many forms 
and formats. Station NSS in Washington, 
DC, transmits a schedule of daily maps 


With a simple converter circuit, at 0000Z and 12007 (7:00 a.m. and 7:00 


т. EST). Some maps have a Mercator 


You can Use Your Apple [0 display тете some a polar projection. 


Some of the more interesting maps 
fa C SI Wi | e We @ [ h 0 1 M ü р S cover the northern hemisphere from 
Alaska to Gibraltar and include latitude 
. and longitude lines as well as political 
Lue —— ыш] and geographical boundaries. Many 
maps cover the North American conti- 
BY KEITH H. SUEKER nent from Mexico to the polar regions. 
State and provincial boundaries can be 
seen, along with major geographical 
features such as the Great Lakes and 
Hudson Bay. А sample display is shown 

in photo 1. 

Other maps show a radar summary of 
precipitation over the U.S. mainland 
while still others show satellite-recorded 
cloud cover over large areas. Although 
the satellite maps are computer- 
enhanced to include geographical lines, 
this fine detail is lost when displayed on 
a video screen. 


Photo 1: Polar weather from 
the Alaskan Peninsula at 


extreme left center to Scotland | | 
at extreme upper right. Baffin T 
"i d 
E E 


divi "$ 
uh 


Island is at upper center. This i 
composite photo is made from | | 


five sequential screen displays. 


РА 
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The content of these maps is not 
always obvious, and their complete in- 
terpretation is beyond my ability. Suf- 
fice to say that many maps show 
altitude contours for selected upper- 
atmosphere pressures, and that high- 
and low-pressure centers are often 
clearly shown. 


FAX AND WX 


Facsimile transmission (FAX) is widely 
used commercially for sending drawings 
over the common-carrier telephone 
lines. It is also used for transmitting 
weather maps (WX) to ships at sea on 
high-frequency radio circuits. 

For mariners, weather is more than a 
matter of casual concern. It is vital for 
them to have as much forecast informa- 
tion as possible on wind velocity, wave 
heights, air and water temperatures, and 
other marine conditions. Sea-based air- 
craft pilots need forecasts of winds, 
cloud cover, temperatures, and other 
variables for marine operations. 
Weather information in the US. is col- 
lected by land and radio teletype cir- 
cuits from a worldwide network of 
ground stations and ships at sea. Near- 
ly every country in the world cooper- 
ates in this effort. Orbiting satellites pro- 
vide additional inputs from specialized 
sensors. The resulting mass of data is 
assembled by the National Oceanic and 
Atmospheric Administration (NOAA) 
and fed into computers. NOAA's output 
is a daily stream of synoptic and fore- 
cast maps for almost anything you 
could want to know about the weather. 
The maps are transmitted nationally 
over FAX wire circuits and selected 
maps are also transmitted simultane- 
ously on a number of high-frequency 
radio circuits through the facilities of the 


U.S. Navy Fleet Weather Service. Many 
other nations also transmit FAX maps, 
and their transmissions can often be 
received in this country. 

FAX can be visualized as transmission 
of a television picture at a snail's pace. 
The original copy is scanned in a series 
of lines, just as in television. Instead of 
the 15.750-kHz horizontal-scan rate of 
television, however, a typical FAX scan 
rate is 2 Hz or 120 scans per minute. 
The luminance information of FAX 
transmissions requires only a kilohertz 
or so of bandwidth to resolve fine detail 
because the scan rate is so slow. The 
video of television is audio in FAX, the 
result of adapting picture transmission 
to the frequency and bandwidth limita- 
tions of telephone lines and long- 
distance radio circuits. Because a full 
FAX picture may require five minutes or 
more to transmit. FAX is not a winner 
for live action—except possibly for 
chess. But it has real utility for handling 
still pictures. 


RECEIVING FAX 


My personal involvement with FAX 
reception began several years ago when 
| acquired a surplus Western Union 
Deskfax machine for the princely sum 
of 515. This little machine uses a 
rotating drum covered with electro- 
sensitive paper and forms an image by 
sparking a fine wire that advances slow- 
ly along the axis of the drum. To make 
Deskfax functional on radio weather 
FAX frequencies | had to convert it from 
180 scans per minute to the standard 
120 scans by building a precision 40-Hz 
power supply to drive the synchronous 
motors. Synchronizing pulses are sent 
at the start of each weather map. but 
FAX machines run "open loop": ie. they 


rely on a precise speed match between 
the transmitting and receiving scanners. 
Crystal-controlled motor drives provide 
the required accuracy. 

The Deskfax machine also requires a 
receiving converter because the trans- 
mitted FAX signal is a continuous-wave 
carrier frequency shifted by the "video" 
information. Commercial FAX receivers 
employ automatic gain control (AGC) 
circuits with limiters and discriminators 
to recover the modulation and convert 
it to synchronizing pulses and a signal 
voltage that varies with pixel brightness 
in the original material. The signal 
voltage then drives whatever circuitry 
and mechanism is used to produce the 
received picture. For this project. | 
designed a much less elegant. but still 
functional, receiving adapter. 

The Deskfax machine was a lot of fun 
to operate, but paper supply was a 
problem and the short drum could ac- 
commodate only enough paper for a 
small portion of each map. When І final- 
ly entered the computer age with the 
acquisition of an Apple II. it seemed 
logical to see if | could put FAX pictures 
up on the video screen. 


APPLE HI-RES VIDEO 


The high-resolution graphics (HGR) dis- 
play of the Apple I] is arranged as 192 
lines of 280 horizontal pixels per line. 

(text continued on page 148) 


Keith Sueker (110 Garlow Dr.. Pittsburgh, PA 
15235) is a radio amateur (W3VF) who 
worked for 20 years at Westinghouse before 
becoming Power Systems engineering manager 
at Robicon Corp. in Pittsburgh. Sueker has a 
BS.E.E. from the University of Minnesota and 
an MS.E.E. from the Illinois Institute of 
Technology. 
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(text continued from page 147) 
Each line is organized as 40 bytes of 7 
pixel bits per byte. The page is stored 
in RAM from hexadecimal 2000 to 3FFF 
(8192 to 16,375 decimal). The lines are 
not in a simple sequential order but 
jump around, presumably to make 
things easier for the character genera- 
tor and the low-resolution graphics dis- 
plays. This design feature makes screen 
addressing somewhat complicated. 
An individual pixel may be displayed 
by setting high the corresponding bit of 
the byte in which the pixe! resides. Bits 
O through 6 are displayed [гот left to 
right with bit 0 (the least significant bit) 
on the left. The highest bit of each byte 
must be a common value to assure pro- 
per display positioning. The procedure 
in generating the FAX display is to 
sample the received radio signal from 
the signal converter (see figure 1) 280 
times for each half-second scan line, 
and to set each pixel bit high or low ac- 
cording to the signal level at that mo- 
ment. This arrangement only distin- 
guishes between black and white. 
The transmitted picture resolution is 
better than 500 pixels per line, but this 
resolution is degraded by transmission 
conditions, sampling errors introduced 
by digitizing (accomplished at the game 
port on the Apple 11}, and the limitations 
of the simple receiving converter. In the 
vertical direction (successive scan lines), 
line spacing on the screen is such that 
lines are much farther apart than their 
spacing on mechanical FAX machines 
like my Deskfax. An attempt to display 
the entire picture width on the video 
screen produces a vertically elongated 


An attempt to 
display the entire 
picture width on the 
video screen produces 
a vertically 
elongated picture. 


Figure I: A schematic diagram of the FAX Converter. 


RECEIVER 
AUDIO APPLE II 


GAME 
OUTPUT 2 CONTROLLER 
3-84 SOCKET 


Transistor-output transformer, 20000 CT/2.20 
Germanium diodes, 1N34 or equivalent 

0.1 pF 

22,000 Ohms 

470 Ohms 

2N4401, 2N3904, or similar type 
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picture. For this reason, only about 20 
percent of a scan line is displayed to 
preserve the proper aspect ratio. 


HARDWARE 


The receiver signal converter shown 
schematically in figure | is used for FAX 
reception with the Apple II. Audio out- 
put from the radio receiver is isolated 
and boosted in voltage by the input 
transformer, Т1, an output transformer 
connected backwards. The impedance 
ratio is not critical. Diodes DI and D2 
rectify the signal and charge Cl to the 
peak voltage of the signal. Germanium 
diodes should be used for these rec- 
tifiers. Silicon diodes such as the 
IN4148 can also be used, but they will 
require a considerably higher audio 
level from the receiver. Transistor Ol 
acts as a level detector and its collector 
provides the computer with input using 
the game-controller socket. Nearly any 
type of NPN signal transistor will be 
satisfactory for Ol. The circuit is insen- 
sitive to layout and can be built on a 
breadboard, a printed-circuit board, or 
simply plugged into a prototype board. 
Audio leads to the receiver do not have 
to be shielded. The Apple's game port 
circuitry converts the analog signal from 
the radio receiver signal converter to 
the digital information used to display 
the map video image. 


SOFTWARE 


Listings 1 and 2 show the machine-lan- 
guage program for FAX picture recep- 
tion and the few lines of the BASIC driv- 
ing program that call it. The BASIC pro- 
gram simply sets the Apple Il to full- 
page high-resolution graphics mode 
that clears the screen and calls the 
binary program. 1 chose to locate this 
program in the secondary high-resolu- 
tion graphics page (HGR2) because it is 
not needed for the FAX display. The 
program can be relocated to run in any 
convenient location, however. 

Let's examine screen addressing for a 
moment. The high-resolution screen has 
three symmetrical address divisions that 
І call "groups: These are each 64 lines 
long and have starting addresses of 
hexadecimal 2000, 2028, and 2050. 
Within each group there are eight "sets" 
of eight "rows" (or lines) each. Row ad- 
dresses increment by hexadecima! 400 
within each set, and set addresses in- 
crement by hexadecimal 80 within each 
group. This is the scheme the program 
follows in computing each new row ad- 
dress as the picture is drawn on the 
screen. There are probably more 
elegant ways of writing the program, so 

(text continued on page 150) 


THIS MONTH'S 


SPECIALS 


NEC Spinwriter 3550 (IBM Codes) ... $1695 
BROTHER/DYNAX HR-25 ........... $749 
EPSON ЕХ-100.................... $699 
STAR MICRONICS Delta-10 (160 CPS) .. $419 
STAR MICRONICS Radix-10 (200 CPS) . $599 
U.S. ROBOTICS Password Modem 

(ПШ) Baud ................... $349 
PGS Мах-12 (12" Amber, For IBM) .... $189 
ROLAND MB-122A (12” Amber, IBM)... $175 
TANDON TM 100-2 (DSDD, For IBM)... $219 
TEAC 55B (Thinline 0500, ІВМ) ...... $195 
FOURTH DIMENSION Super Drive یی‎ 
GREAT LAKES 10 MB IBM Internal 1075 
0С5 10 MB External .............. $1975 
TALLGRASS TECHNOLOGIES 

12 MB Hard Disk................ SCall 

20 MB Hard Disk ..... — — SCall 
RANA ELITE | (Apple Compatible, 163K) . ae 
RANA 1000 (For Atari).............. $309 
HERCULES Graphics Board For IBM-PC . $349 
MA SYSTEMS PC Peacock .......... $279 
ORCHID PC Network Kit............ SCall 
PLANTRONICS ColorPlus............ $419 
TECMAR 

tst Mate Board For IBM (No RAM) .. $229 

Graphics Master................ 519 
ORANGE MICRO 


Buffered Grappler+ 16K/64K. . . $169/$215 
Grappler CD (Commodore) ........ $105 


AVI 1] ч k TE PL i PPI 
DMER SE Ad | 


101 273 200 


OF VDEF 1% ERS ONLY ILY | 


800-843-430 


150 Broadway, Suite 2212, N.Y. NY 10038 


Money Order, Cashier's Ck, Personal Ck (3 Weeks To Clear) 
Add 3% MC/VISA, 5% AMEX Charge. Add 2% On COD Orders. 
APO Orders Add 6%. Add 3% For Net Terms. 

АП Returned Non-Defective Merchandise Ата Subject To 20% 
Restocking Charge. 

Genlech Reserves the Aight to Change Advertised Prices. 


CH 


Circle 144 on inquiry card. 


MICROLOG Baby Blue (CP/M-80) . . $329 
STB SYSTEMS Graphix Plus... ... $349 


** SPECIAL PRICES ON HERCULES,  ** 
** TECMAR, MICROLOG (BABY BLUE) ** 


ALTOS 
586-20 Bus кү 512K, 5 Users, 


86 40 us (9 Users, 42 МВ). .... ical = T 
COLUMBIA 
1600-1 (128K, 2 Drives). ........ m 
1600-4 (10 MB Hard Oisk)....... Call ALS CPIM Pr. ............ $289 
1600-VP (Рогіабів)........... $Call | Smarter ll (80 Column Card) .... $135 
= | Printer Mate (Printer Card). ..... . $75 
EPD Surge Protectors ......... SCall 
FOURTH DIMENSION 16K RAM Card. . $49 
80 Column Card wi 64K (Ile Only) . . $159 
INTERACT. STRU. PKASO Universal . a 
пим Buffer (32). ......... 225 
KOALA TECH. Koala Рай. ........ cs 
MICROSOFT Premium Softcard (lle) . 
=з ORANGE MICRO аре: 118 
гарріег+...... 
COMPUPRO Ail Models........ SCall PROMETHEUS Graphitti......... $85 
CORONA 
Desktop & Portable PC's........ 
EABLE 
PC-Plus 2/PC-PlusXL.......,. 
Spirit-2/Spirit-XL (Portables) 
FRANKLIN 
АСЕ 1000 w/ Color........... $79 
ACE PRO PLUS System ........ 
ACE 1000 PLUS FAMILY PAK...... 
ACE 1200 (8502/2608). ....... $1399 
ACE OMS (2 Drives).......... $Call CORVUS DAVONG 
INTERTEC MB ... $1649  10MB... $1695 
Head Start, CompuStar ........ $Call 1tMB.... Eu ^ н. i 2 
MORROW DESIGNS Час... d MOT А... 
MD? (B4K, 2 SSDD Drives, WordStar, CTI t1 MB Internal Hard Disk w/ 192K For 
Correct-lt, LogiCalc, etc.) . $1079 | DECRaInho¥w............. $1995 
MD3 (Same as Above except wi 2 DSDD PEGASUS (GREAT LAKES) 
Drives & QUEST Accting) ....... Call | 10MB Internal For IBM. ...... 


de 
MD3P (Portable MD3, 10" Monitor} . $Call 1798 


23 MB External (wî Controller). . . 
MOHI (126K, 1 11 MB Hard Disk & 1 10500 ( ) 


Drive, Same Software as М03).... $Call 0С5 10 MB External м? 5 MB Cartridge 

Multi-User DECISION Series. Сай | Back-lip..... а LES 
TECMAR Removable Cartridge Winchester 

NEC PC-B201A (wi 18K RAM)... .. $Call inPC(5MB)............. $1449 

SANYO FOR PRICES ON FOURTH 

MEC 550 (IBM Compatible, 8088, 128K, тА FRANKLIN, CORONA, QC5, 

15500 Orive, WordStar, CalcStar, QUADRAM, TALLGRASS & XCOMP 


Ез$үййе)............... $7 
MBC 555 (550 Plus 1 Add. Drive, perc ан TT 
MailMerge, SpellStar, InfoStar). . . . $Call DU ۶ A PRIN] | 


SWP Micro Computer Products 
Co-Power-BB Board For Kaypro Il & IV 
(8088 w/ 256K) Cell 


TAVA ІВМ Look-Alike (128K, 2 Drives} $Ceil 


TELEYIOEO 
1605 yg! Compatible, 8058, 128K, ^ Sa 


* - eng à 3» oT *" 


МИБ. р... EI г | | 
TPC- (Portable Version of Above}... 5Call ANADEX DP96258 (60 CPS NLQ). . $1199 
Multi-User Systems .......... . $Call | Ерон 
FX-80 .... $499 ЕХ-100. $699 
Ji RX-80.... $299 RX-80 FT. . E 
ч АХ-100..., $529 10-1500. Call 
AST RESEARCH MANNESMANN ТАЦУ 
MEGA PLUS II (ЫК Ser&C).... $289 AAT 150L. $— MT 180L. . . 
MEGAPAK 256K Module..,..... 5308 | Spirit-B0... 5319  1802..... Call 
SIX PACK PLUS (64K, Ser/Par, Clk}. . $278 OKIDATA 
COMBO PLUS (64K, Ser/Par, Cik). . . 5279 ML 92 Cal  ML93 Cal 
VO PLUS Il (Serial Роп, Clock/Ca). . $125 | NE Bap) ` b Ree d 
* *OPTIONS 
Each 64K increment fs 580. - - à -- г. — - 
RA Ua OA.: раш... бш к... ЭЕ 
a C ID с-фы 
P Clock, бате) | PANASONIC КХ-Р1090......... 
Gk NDED QUADR AK "Seog | TOSHIBA Р1840/1350 _ | || | 9809051579 
QUAD 512« -— Port, Maximum s TRANSTAR T315 Color Printer. . . . . $469 
=, аЙ. ror sn "LETIEH-UUPF ۲ PRINTERS | 
QUADLINK жа wi 54K). ..... . 9409 Г » лька 
Марна DX 5 (13 CPS Diablo Compat). . . . SCal 
lle Parallel = iablo Compa a 
x Parte "pk. 5185 128K. $239 | HR-25 (23 8 ЗК Вине)... $74 
Serial’ Serial, seriaufar Parl Serial DAISYWRITE 
BK.. $145 16K . $155 . $209 | 2000 EXP (25, CPS, 48K Buffer). . . . $999 
AMDEK MAI Board. .......... $473 | DIABLO 630 ECS/IBM......... Ves 
боз! T erVision (132 Column) . gm JUKI 6100 (17 CPS, Diablo Campat) .  SCall 
RÜNIC 16M Keyboard (5150) .. $199 | МЕС 
MAS SYSTEMS PC Peacock (RGB & 2030..... $829 22050..... $949 
Composite, Parallel Port)... .. . $279 3515.... $1475  3530.... $1575 


QUME Sprint 1140/1155. . . . . $1345/SCall 
LEREM ООР. mew a a eee. SCall 
SILVER -REED 

EXP SOP) š Sef EXP 770(F) . 5899 
EXP 500(P 419 EXP 500(S) . $459 
TRANSTAR T120, T130 & T40... . . SCall 
AMDEK DXY-100,Amplotii...... ge 
ENTER COMPUTERS Sweet-P . . Call 
M INSTRUMENTS 

DMP-40 . 839 ОМР-29. EC 
ОМР-41. . $2495 OMP-42. 2495 
MANNESMANN TALLY Pixy-3 . 

ROLAND DXY-800 (1l x 17, j^ Pens). . 768 
STROBE Mi00/200/260........ Call 


AMDEK 

Video 300/300A/310A . . . . $138/149/169 
Color i+... $Cal Colorfl+ .. $449 
COMREX Color, Green, Amber .... §Call 
GENTECH 9"/12" Green. . . . . $99/$109 
PRINCETON GRAPHICS HX-12 . ы 
5$В-142{6590х480)........... g 
ROLAND, SAKATA АП Models... . . $Call 
TAXAN 

RGBvision 210 (380 x 262) ...... $299 
RGBvision 420 (640 x 282) . ..... $499 


LIBERTY Freedom 100/200 ...... §Call 
D 550 


QUME 102/102А ......... 579 
ШИЕ ер... 879/5729 
TELEVIDEO All Models......... a 
Personal Terminal (All Models)... . SCall 
VISUAL Alf Models. .......... Call 
WYSE WY-75 (VT-100 Compat) 839 
ми р m — ET ds 
2 
Micromodem lle (w/SmartCom I). . Д ~ 
Smartmodem 300 ........... Call 
Smartmodem 1200 ........... We 
Smartmodem 12008 (i8M)....... $439 
NOVATION 
ol FRS oe oe ta a < Call 
J-Cat (Auto Orig/Answer, 300 Baud). $105 
Apple atit (300 Baud) .....,.. 249 
Apple Cat Il (1209 M liana: a 54g 
103 Smart Cat (300 8aud) ....... ца 
103/212 Smart Cat (1200 Baud) . 39g 


TRANSEND (Formerly SSM) 
Mademcard w/ Source (For m l eo 


PC Modem Card 300 (For IB 289 

0.5. ROBOTICS 

Password (1200 Baud)......... $348 
SOFTWARI 

10ТЧ51-2-$.............. 349 


MBSI, STAR ИЖЕ Software .. a 
MICROPRO WordStar (IBM, CP/M}. . 
WordStar w/ Applicard рат Apple). . 5349 
PS WordPlus-PC wi BOSS....,.. 
SOFTWORD SYSTEMS Multimate . . 
SORCIM SuperCalc 3 ......... 


(text continued from page 148) 
1 offer this code simply as something 
that does the job. 

[n operation, the program sets start- 
ing addresses, waits one line, and then 
begins at "READ" by sampling the in- 
put flag on PBI. This appears as the 
highest bit of location hexadecimal 


The high-res screen 
has three symmetrical 
address divisions 
called groups. 


CO61. The bit is rotated left into the 
carty flag and then right into buffer loca- 
tion hexadecimal 4Е05. The bit delay. 
hexadecimal 08, between samples 
determines the percentage of each line 
that is displayed, choosing the proper 
aspect ratio as described earlier. This 
process continues until 7 bits have been 
rotated into the buffer. At this point, the 
carry bit is set and rotated into the buf- 
fer to complete the byte. Finally. the 
byte is written into the next computed 
screen location and displayed im- 
mediately. Note that the screen refresh 
circuitry is continually reading the en- 
tire block of memory that comprises the 
high-resolution graphics page. although 
this action is transparent to the user. 

When all 40 (hexadecimal 28) bytes 
have been written, the row is complete. 
The program then waits before starting 
the next row. The wait time is critical to 
insure precise synchronism with the 
transmitted line rate. At the end of each 
group, the program examines the key- 
board flag at hexadecimal СООО to see 
if а key has been pressed. If so. the 
display is halted. This feature allows the 
picture to be restarted from the begin- 
ning by pressing another key, or to be 
held until a second key is pressed. If the 
first key is pressed during the last group 
formation (at the bottom one-third of 
the screen], the full picture will be held. 
It can be stored on tape or disk by exit- 
ing the program and entering "BSAVE 
(filename if disk), AS2000, LSIFFF" 

The video display shows about 20 
percent of a map's width, and the 20 
percent displayed comes up at random 
each time the program is initiated. The 
restart feature is useful in moving to the 
more interesting parts of the map. After 
the display is complete, the program im- 
mediately begins a new display by over- 
writing the old one from the top. The 
screen is not cleared because it is useful 
to visually "tack" the new section onto 
the old one for continuity. 
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Listing 1: The Facsimile driver program, written in 6502 assembly language. 


SOURCE FILE: FAXT 


4F00: | BITS EOU $4F00 
4Е05: 2 BUFF EOU  $S4F05 
C061: 3 FLAG EQU $Соё! 
FCA8: 4 WAIT EQU SFCA& 
4F10: 5 ROW EQU $4Р10 
4Е11: 6 SET EQU  $4Fil 
4F12 7 GRP EQU  $4Fi2 
4F13 8 SADL EQU  S4F13 
4F14 9 SADH EQU  $4Fl4 
4F15 10 GADL EOU  S4FI5 
4F16: 11 САОН EQU S4FI6 
C000: 12 KBD EQU $СООО 
СОТО: 13 KBDSTRB EQU  $COIO 
———-— NEXT OBJECT FILE NAME IS FAXT.OBJO 
4000: 14 ORG $4000 
4000:A9 08 15 START LDA #508 
4002:8D 10 4F 16 STA ROW 
4005:8D 11 4F 17 STA SET 
4008:A9 03 18 LDA #503 
400A:8D 12 4F 19 STA GRP 
400D:A9 00 20 LDA #500 
400F:8D 13 4F 21 STA SADL 
4012:8D 15 4F 22 STA САРІ. 
4015:8D 5D 40 23 STA ADDL 
4018:A9 20 24 LDA #520 
401А:80 14 4F 25 STA | SADH 
401D:8D 16 4F 26 STA | GADH 
4020:8D 5E 40 27 STA АРОН 
4023:A9 00 28 INIT LDA #500 
4025:AA 29 TAX 
4026:A9 29 30 LDA #529 
4028:20 A8 FC 31 ISR WAIT 
402B:A9 AA 32 LDA #$АА 
402D:20 A8 FC 33 ISR МАТ 
4030:A9 FF 34 LDA #SFF 
4032:20 A8 FC 35 JSR WAIT 
4035:A9 FF 36 LDA  sSFF 
4037:20 A8 FC 37 JSR МАТ 
403A:A9 08 38 CHAR LDA #508 
403С:80 00 4F 39 STA BITS 
403F:A9 00 40 LDA #500 
4041:80 05 4F 41 STA BUFF 
4044:4D 61 CO 42 READ LDA FLAG 
4047:2A 43 ROL А 
4048:6E 05 4F 44 ROR  BUFF 
404B:A9 08 45 LDA #508 
404D:20 A8 FC 46 JSR МАТ 
4050:CE OO 4F 47 DEC BITS 
4053:00 EF 48 BNE READ 
4055:38 49 SEC 

4056:6E 05 4F 50 ROR  BUFF 
4059:AD 05 4F 51 LDA BUFF 
405C:9D 52 DFB $90 
4050:00 53 ADDL DFB $00 
405E:20 54 ADDH DFB $20 
405F:E8 55 INX 

4060:8A 56 TXA 

4061:18 57 CLC 

4062:E9 27 58 SBC #527 
4064:DO D4 59 BNE CHAR 
4066:CE 10 4F 60 DEC ROW 
4069:FO OC 61 BEQ SETCHK 
406B:AD 5E 40 62 LDA ADDH 
406E:18 63 CLC 

406F:69 04 64 ADC #504 
4071:8D 5E 40 65 STA АРОН 
4074:4C 23 40 66 IMP INIT 
4077:CE 1! 4F 67 SETCHK DEC SET 
407A:FO 22 68 ВЕО GRPCHK 
407C:AD 13 4F 69 LDA SADL 
407F:18 70 CLC 

4080:69 80 71 АРС #580 
4082:8D 5D 40 72 STA ADDL 
4085:8D 13 4Е 73 STA SADL 


‘BITS PER BYTE COUNTER. 
‘BUFFER TO FORM DISPLAY BYTE. 


INTERFACE INPUT ON PBI. 
: MONITOR SR WAIT. 

:ROW COUNTER. 

‘SET COUNTER. 

:GROUP COUNTER. 
‘STARTING ADDRESS 


(OF CURRENT SET. 


‘STARTING ADDRESS 
:OF CURRENT GROUP. 
‘MONITOR SR KBD. 
‘MONITOR SR KBDSTRB. 


‘START NEW PICTURE. 
:8 ROWS PER SET, 

{8 SETS PER GROUP, 
:3 GROUPS PER PAGE 
:FOR THE DISPLAY, 


‘SET LOW BYTE STARTING 
‘ADDRESS FOR FIRST SET. 
‚GROUP AND ROW. 


‘SET HIGH BYTE STARTING 
ADDRESS FOR EACH SET. 

‘GROUP AND ROW. 

‘START A NEW LINE AFTER DELAY. 


(THIS COMBINATION OF WAIT 
‘TIMES KEEPS DISPLAY ROWS 
“SYNCHRONIZED WITH SCAN 
‘RATE OF FAX TRANSMISSIONS. 
‘DELAYS CAN BE CHANGED TO 
:MATCH А PARTICULAR APPLE 
;CRYSTAL IF NECESSARY.) 
‘DONE. READY FOR NEW ROW, 
;SET BIT COUNTER FOR 
‘SEVEN BITS PER BYTE. 
CLEAR BUFFER FOR NEW 
.BYTE STORAGE. 
‘READ INTERFACE INPUT AND 
‘ROTATE INTO CARRY FLAG, 
‘THEN INTO BUFFER. 
МАП BEFORE SAMPLING 
INTERFACE AGAIN. 
.BYTE COMPLETE? IF NOT, 
‘TAKE ANOTHER SAMPLE. 
ПЕ DONE, SET HIGH BIT 
ИМ BUFFER, THEN 
‘READ BYTE INTO А. 
‘STORE BYTE FOR DISPLAY AT 
‘CURRENT SCREEN LOCATION WHICH 
;WILL BE UPDATED LATER. 
COUNT OFF BYTE AND 
‘CHECK TO SEE IF 
‘DISPLAY IS AT 
JEND OF ROW? IF NOT, 
‘CONTINUE. 
:ONE MORE ROW DONE. 
‘SEE IF AT END OF SET. 
ПЕ NOT, ADD $400 FOR NEXT 
:ROW STARTING ADDRESS 
‘WITHIN SET AND PREPARE 
РОК NEXT ROW, 
:HERE WE GO - NEXT ROW. 
‘END OF SET? IF SO. CHECK 
“FOR END OF GROUP. 
ПЕ NOT, FORM NEW ROW LOW 
‘STARTING ADDRESS BY 
‘ADDING $80. 
‘STORE FOR OUTPUT AND 
‘UPDATE SET ADDRESS. 


4088:AD 14 
408B:90 03 
408D:18 

408E:69 01 
4090:8D 14 
4093:8D 5E 
4096:A9 08 
4098:8D 10 
409B:4C 23 
409Е:СЕ 12 
40A1:DO 16 
40A3:AD 00 
40A6:30 03 
40A8:4C 00 
40AB:AD 10 
40AE:AD 00 
4081:10 FB 
40B3:AD 10 
40B6:4C 00 
40B9:AD 15 
40BC:18 

40BD:69 28 
4OBF:8D 15 
40C2:8D 13 
40C5:8D 5D 
40C8:AD 16 
40CB:90 03 
40CD:18 

40CE:69 01 
40D0:8D 16 
40D3:8D 14 
40D6:8D 5E 
40D9:A9 08 
40DB:8D 10 
40DE:8D 11 
40E1:AD 00 
40E4:30 C5 
40E6:4C 23 
40E9:00 


*** SUCCESSFUL ASSEMBLY: 


SADH 
NEWSAD 


#501 
SADH 
ADDH 
#$08 
ROW 
INIT 
GRP 
ZERO 
KBD 
HOLD 
START 
KBDSTRB 
KBD 
LOOP 
KBDSTRB 
START 
GADL 


#528 
САРІ 
SADL 
ADDL 
GADH 
NEWGAD 


#50! 


NO ERRORS 


ADDL 
FLAG 
GRP 
KBDSTRB 
READ 
SETCHK 
ZERO 
READ 
ADDH 
HOLD 
BITS 
GRP 
GADH 
WAIT 


:рО SAME FOR HIGH BYTE. 
:DON'T FORGET TO BRING IN 


(A POSSIBLE CARRY 


:FROM LOW BYTE ADDITION. 
‘STORE BASE AND CURRENT 
‘SET ADDRESS HIGH BYTE, 
‘RESET ROW COUNTER 

‘AND 

‘HERE WE GO - NEXT SET, 
:END OF PICTURE? IF NOT, 
СО DO RESETS. 

.DID THE BOSS PRESS A KEY? 
. YES. HOLD THE PHONE. 

‚МО, START ANOTHER GROUP. 
‘NOW WAIT FOR HIM TO 
;PUSH ANOTHER KEY. 

‘NOT YET. 

‘OK. WE'RE OFF AGAIN TO 
‘START A NEW PICTURE. 
:FORM NEW LOW BYTE GROUP 


:STARTING ADDRESS BY 


ADDING $28. 

.STORE FOR BASE GROUP. 
‘SET AND 

:ROW ADDRESS. 

:DO SAME FOR HIGH BYTE. 
;:REMEMBERING TO BRING IN 


;A POSSIBLE CARRY FROM 


:LOW BYTE ADDITION. 
‘STORE ALL THE HIGH BYTE 
‘STARTING ADDRESSES 

‘AS ABOVE. 


‘RESET ROW AND 

‘SET COUNTERS. 

АВЕ WE ON HOLD? 

“YES. HOLD THE PHONE. 
:МО, START A NEW GROUP. 


BUFF 
GADL 
INIT 
NEWGAD 
SADH 
START 
INIT 


NEWSAD 
ZERO 
ROW 
SADH 
KBDSTRB 


Listing 2: A BASIC program to load the Facsimile machine driver. 


100 D$ = CHRS(4) 


110 PRINT DS."BLOAD FAXT.OBJO" 
120 HGR 

130 POKE 49234.0 
140 CALL 16384 


This program resulted in part from a 
desire to learn more about the Apple 
video display and to produce some- 
thing useful in the process. 


RECEPTION 


FAX weather maps are transmitted on 
numerous frequencies from many dif- 
ferent locations worldwide Among 


Signals can arrive 
from different paths 
and may augment 
or interfere with 


each other. 


these are Washington, DC; Honolulu, HI: 
Bracknell, England: Guam: Tokyo, Japan: 
Canberra, Australia; Halifax, Canada: 
and Moscow, USSR. At my location 
transmissions from Washington are the 
most reliable (on frequencies of 3356 
kHz, 4975 kHz, 8080 kHz. and 10,865 
kHz). Many other frequencies and loca- 
tions are available, however. A commu- 
nicationstype receiver with a beat- 
frequency oscillator (BFO) is required 
for reception. While a picture is being 
transmitted, the signal will sound like a 
short tone burst followed by a "skritch" 
sound. This is repeated twice each sec- 
ond. The tone burst should be tuned to 
zero beat so only the "skritch" is heard. 
A single sideband receiver is preferred 
but not essential. 


THE FICKLE IONOSPHERE 


Reception quality can be highly vari- 
able. Long-range radio reception de- 
pends on signal reflection from the 
ionosphere, and the density and height 
of the ionized layers can change rapid- 
ly. Signals can arrive from several dif- 
ferent paths and may augment or inter- 
fere with each other. Multipath recep- 
tion is often accompanied by differen- 
tial time delays in transmission. The 
result is a smearing of horizontal details 
or the appearance of echo lines. Atmo- 
spheric or man-made electrical distur- 
bances can also degrade picture quali- 
ty. | mention these effects not to dis- 
courage the reader but, rather, to sug- 
gest that an element of uncertainty can 
add spice to the otherwise orderly 
world of digital computing. ш 
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SPREADSHEET 
IN BASIC 


An architect’ s 
cost-estimation 
program 


BY RODOLFO CERATI 
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am an architect, and as such 1 
often need to estimate building 
costs. One good way to do this 
is with a spreadsheet. The trou- 
ША. ble is, cost estimates often re- 
quire several hundred spreadsheet cells, 
but my CalcStar spreadsheet only 
allows 295. To eliminate this limitation 
| wrote my own cost-estimation pro- 
gram, ESTIMATE.BAS, but | wrote it so 
that it would look like and be as easy 
to use as CalcStar. Specifically, it uses 
the same cursor-control codes, instantly 
recalculates values, saves and recalls 
spreadsheet values on disk, and inter- 
faces with a database. 

| wrote the program in Microsoft 
BASIC-80, so it should be easily ported 
to other CP/M-80 computers. | also 
grouped the screen-handling functions 
in a series of subroutines so you can 
easily change them to match your 
screen's requirements. Finally, 1 included 
the ability to interface with a database 
program that Гуе written. 

To run the program, you'll need: a 
microcomputer with a Z80 micropro- 
cessor and at least 56K bytes of mem- 
ory the CP/M 2.2 operating system, 
Microsoft's BASIC-80 interpreter, and a 
terminal with a directly addressable cur- 
sor, a clear-screen command. a back- 
space-and-character-delete command. 
and an erase-to-end-of-line command. 
A reduced intensity character display 
comes in handy. too. 


UsiNG ESTIMATE.BAS 


Once you've typed the program in, save 
it and type RUN. You'll see a menu that 
looks like this: 

B-build up а new estimate 

E=edit an existing estimate 


S=save values on disk 

R=read values from disk 

L=load another program 

ESC =exit 

Let's suppose that you type E to edit 
an existing estimate. You would then see 
a spreadsheet something like the one 
in figure ]. To move from cell to cell in 
this spreadsheet, you use the same con- 
trol codes that you would use for cur- 
sor movement in WordStar. The current 
cell is indicated by angle brackets 
(><). Unlike other spreadsheets, 
though, my spreadsheet will not iet you 
place just any kind of information in the 
cells. Instead, you are limited to enter- 
ing the type of information called for in 
the column headings. For instance, you 
may only enter names under “Job type” 
and numbers under “Unit cost"; you 
may not enter formulas in any of the 
cells. Whenever you enter new numbers 
under “Unit cost" and "Quantity" and 
type the proper command, the program 
recalculates the percentages in the last 
column and the total value in the "Total 
value" row. If you want to add or delete 
rows, jump to a different page of the 
spreadsheet, or print the spreadsheet, 
type a semicolon and capital H (:H) for 
a list of the proper commands. 

The other items in the menu are selt- 
explanatory. 


PROGRAM NOTES 


l've included many remark statements 
in my program (see listing 1), but a few 
more words will help, I'm sure. The pro- 
gram is built around a two-dimensional 
array—ARRS—that contains the contents 
of each cell. The array is dimensioned 
for 100 rows by 7 columns. Four one-di- 
mensional arrays—TP%, L%, PO%, and 


MSK%—hold the screen-display and for- 
matting parameters. Array TP% tells 
whether the cell is alphabetic or 
numeric, array L% tells the length of 
each column, array РО% tells the screen 
position of each cell in the spreadsheet, 
and array М5К% contains the strings 
used by the PRINT USING statements 
for formatting purposes. 

The variables VMIN%. Р%, VMAX%, 
PS%, SCR%, HZ%, and VP% contain the 
absolute position of the current cell in 
the main array and its relative position 
on the screen. 

The program is sectioned into many 
subroutines to simplify programming 
and debugging. The most often used 
subroutines are at the start of the pro- 
gram to minimize the time the BASIC in- 
terpreter has to spend looking for them. 
The initialization and main menu sub- 
routines are at the end. 

The program occupies 15K bytes of 
disk space in compressed form and 18K 
bytes in ASCH {American National Stan- 
dard Code for Information Interchange) 
form. If you want to save space, you can 
delete all of the remark statements, 
which are indicated with an apostrophe. 

To adapt the program to other com- 
puter terminals, you only need to 
change the CRT (cathode-ray tube) rou- 
tines in lines 60000 and 60020. If your 
terminal doesnt support reduced inten- 
sity, you can use reverse video instead. 
Or just place a null string ("") in 
variables W5(2) and WS$(3). 

To change the total number of cells in 
the main array, change MAX% in line 
60060. To change the number of rows 
that are displayed, change the variables 
in line 60100. Finally to change the 
screen-formatting parameters, change 
the DATA statements beginning in line 
60220. 

By now you have probably noticed 
that my program is not as flexible as 
CalcStar. It is, in fact, very specialized, 
but it has the same ease of data entry 
and display that commercial spread- 
sheets have. I've eliminated the flexibil- 
ity of commercial programs in favor of 
a larger data capacity and a more com- 
pact program. I'm sure that you could 
adapt this program to your own pur- 
poses, especially if your applications are 
too large for conventional spreadsheets. 

1 can provide a copy of the program 
on disk in North Star double-density for- 
mat for a nominal fee. Please write to 
me for details. Ш 


Rodolfo Cerati |Piazza Europa 26, 12100 
Cuneo, Italy| is part owner of S & R Cerati 
Architects. 


# Code 
l- А/О! 
2- B/Ol 
3-  F/O2 
4- 5/03 
5-  H/i2 
6-  H/04 
7-  H/02 


job type 


u.m. Unit cost Quantity 


Excavations m3 
Found. concrete m3 
Steel bars Kg 
R.concr, slabs т? 
Exterior masonry m2 
Int. walls (1) m2 
Int. walls (2) m2 
8- ОЛО Plaster m2 
9-  L/O] Ext. finish m2 
10— 1/02 > Int. finish «m2 
Ill- МЮ! Marble floors m2 
12-  M/O3 Synt. floors m2 
13- 

14— 


Amount 


2,925.00 
1.885.00 
16,320.00 


1.50 
14.50 
0.40 
25.50 
28.50 
4.50 
6.75 
5.25 
6.50 
2.50 
52.50 
28.25 


1.950.00 
1 30.00 
40.800.00 
2,780.00 
1,350.00 
2,050.00 
385.00 
7,450.00 
1,850.00 
6.200.00 
195.00 
215.00 


38.47 5.00 
9,225.00 
2,498.75 

39,112.50 

12,025.00 

15,500.00 

10,237.50 
6,073.00 


Total value >>> 225,267.50 


type : text order : L-R Col.: 2 
contents ; int. finish 


edit : 


Row : 10 


Figure 1: An example of a fictitious estimate spreadsheet. The cursor is at column 2 and 
row 10. The unit abbreviations are cubic meters (m3), kilograms (Kg), and square meters 
(m2). 


Listing 1: ESTIMATE.BAS, a construction-costs estimate program with a spreadsheet-like 
data entry and display. 


РРР 
ESTIMATE.BAS 
IIIIIIIIPIII 


Construction costs estimating program 
© 1983 — Rodolfo Cerati, Architect 

Piazza Europa 26. 12100 Cuneo. Italy 
Version 2.0 — date ; June 13th. 1983 


OO طط ي ي ډه‎ wN = 
a ae s o> Km G ~a È 


10 СОТО 60000: <——Jump to initialization routine 


85 
86 ' ESEESTETE 


87 ' Often used subroutines (lines 100—950) 
: PHAN 


' Print formatted value on screen 
IF TP%{]%} THEN T= VALIARRS{(I%.J%)): PRINT FNCS(PO96(J96).PS95)USING М5К5(]%):Т: 
ELSE PRINT FNCS(POX(J%),PSX)JUSING MSKS{J%):ARRS(I%,J%): 

RETURN 


' Clear partial screen 
FOR T% = 1 TO GAP%:PRINT FNCS(O,T9 + OFS96 - 1WS(1):NEXT T%:RETURN 


' Calculate absolute row value in array (P%) 
P% = VP9?6 - (ОЕ5Ѕ% – 1)- SCR*6 * GAP96:IF P% >MAX% THEN Р% = МАХ%:КЕТОКМ ELSE 
RETURN 


° Calculate position on screen 
320 Р5%=Р% + ОЕЅ% - 1 SCR "САР%: КЕТЈЕМ 


348 
349 ' Calculate bottom limit for screen display 
350 VMAX% = VMIN% + САР% - I:IF VMAX% >MAX% THEN VMAX%=MAX% 


360 RETURN 


" Backspace one character 
| IF LEN(DS)-0 THEN RETURN ELSE PRINT CHRS(8)" "CHRSi8): 
420 IF LEN(DS)=! THEN D$z" "RETURN ELSE DSZLEFTSIDS.LEN(DS) – RETURN 


' Get line 


(listing continued on page 156) 


JUNE 1984 * BY TE 


155 


Circle 123 on inquiry card. 


We make C easy... 


= | 


and work! 


Eco-C compiler...we've 
got it all. 


Whether you're a seasoned professional or 
just getting started in C, the Ecosoft C com- 
pier as everything you'll ever need. 

OMPLET ESS: 

Our Eco-C compiler is a complete im- 
plementation of d and supports all operators 
and data types (including long, float and 


The compiler enerates extremely efficient 
Z80 code using Zilog's mnemonics. On the 


benchmarks tested, typically we finished 
either first or second using substantially less 


SPREADSHEET 


(listing continued from page 155) 


700 LINE INPUT;" ':CS:PRINT CHRS{13)::RETURN 
709 ' get single character and echo it on screen 


710 GOSUB 730:IF TX - 13 or T%>31 THEN PRINT CS;CHRS(13): RETURN ELSE PRINT"^"' 


+CHRS(T% -64)CHRS(I3):: RETURN 
729 ' as above, but no echo 
730 CS=INPUTS(1):T% = ASC(CS:RETURN 
747 ' 
748 ' Waiting message 
750 GOSUB 950:PRINT Wait '"'WS(3): RETURN 
897 ' 
898 ' delete status line 
900 PRINT FNCS$(0.0)WS(1):: RETURN 
947 ' 
948 ' Display program prompt 
950 GOSUB 900:PRINT FNC${0.0)" "W$(2)::RETURN 


995 ' 

996 ' 12220511111 
997 ' Print array 
998 ' Hee TREE 
999 ' 


1000 GOSUB 350:FOR 1% = VMIN% TO VMAX%:PS%=1% + (OFS96 — 1) - SCR * GAP: 
PRINT FNCS(POX(1).PSS)JUSING MSKS(1): VAL(ARRSISS. 1)): 

1020 IF ARRS(I%,2)< >“ "THEN FOR J%=1 TO NN%:GOSUB 100:NEXT:PRINT 

1040 NEXT:RETURN 


1295 ' 

1296 ' [IPIIIIIIII 

1297 ' Print single item & recalculate total 
1298 ' LIZIIIIIT 

1299 ' 


generated code. 
ORTABILITY: 

The Eco-C library contains over 100 func- 
tions that are UNIX V7 compatible, and in- 
cludes a complete transcendental package. 
Programs developed with the Eco-C compiler 
can be moved to virtually any system with 
little or no change. 


EASE OF USE: 


1300 GOSUB 300:GOSUB 320:IF HZ% 24 THEN T#=VALIARRS([P%,NN %)} 

1320 АКК$(Р%.Н2%) = D$:196 =Р%:]% =HZ%:GOSUB 100:IF HZ% <5 THEN RETURN ELSE IF 
HZ%=7 THEN 1360 

1340 T1#=VAL{ARRS(P%.NN% —2)) * VALIARRSIP?6 ,NN*6 — 1): ARRS(P%.NN%}=RIGHTSISTRS 
(T1#). LEN(STRS(T1£)) - 1}:]% Z NN96:GOSUB 100 

1360 TOT/ = TOT? + VAL(ARRS(P96,NN96)) - TF:GOSUB 1600:RETURN 


The Eco-C compiler includes Microsoft's 1395 " 
MACRO 80 assembler, linker, library 1396 ' HNEEFEFF A 
manager and supporting documentation. The 1397 * Print top title 
assembler (MBO) дити» industry-standard 1398 ' ТТГ 
REL file output. The linker (L80) is fast and : 
uses only the functions you request in the 1399 
program. Program development is a snap. 1400 PRINT FNCS(0. 1)TI $ FNCS$(0,2)T2$:RETURN 
| е ri manual Kc cune and full 1495 ' 
of useful information. For those of you just ‘ 
getting started with C, we also Include а Lis f سس‎ d total 
Copy of the C Programming Guide (Que). ; € дын 
This B. Dalton Best Seller has been adopted 1498 HIEMS 
ШУ a number of leading universities around 1499 ' 
the country and is included with each com- 1500 PRINT FNCS(0.17)STRINGS(79.45)FNCSIO. 1 8) Total > > >" WS(1)::GOSUB 
iler. The book is designed to help you learn 1600:RETURN 
from the ground up. We ought to se oe 
know...we wrote the book. 1595 1 
We've made the compiler easy to work 1596 ӨРЕН 
with for the professional and beginner alike. 1597 ' Print total value 
Most error messages, for example, tell you in 1598 ' diPiPiIifilli 
x gere (not just a ape y the line number 1599 ' 
and characte ition 
Satie and € oae A oae ا‎ 1600 PRINT FNCS$(PO%(7).18)USING MSKS(7):TOT#:RETURN 
to consult for help if you need it. 1795 ` 
D P unes Е : "T 1796 ' FFF"F-HEZ2? 
е SAVEC сте рез тог аз; we ve cut tne 1797 ' Print informations at bottom of CRT screen 
ice by $100.00. Now " à 
ompiler f rape T mu oan es cae 1798 ` using Micropro’s Calcstar conventions 
the book alone are worth $218.00!). Shop 1799 а 


1800 PRINT FNCS(0.19)STRINGS(78,45)FNCS(0,20)W$(1)FNC$(I5,20) {уре :"FNCSI(0,21]WS(1) 
FNCS(11,21)"contents :;"FNCS(0,22)WS(I)FNCS(15,22) edit :” 

1820 PRINT FNCS$(35.20)WS(2) "order : ‘ЛЕ RD% THEN PRINT"TzB'" ELSE PRINT"Lz-R" 

1840 PRINT FNC$(50.20)]' "Col. :"FNCS(65,20)" Row :"WS(3::RETURN 


around and we think you agree that the Eco- 
C compiler is the best value available. 

The Eco-C compiler requires a Z80 CPU, 
CP/M, 54K of free memory and about 240K of 
disk space (one or two drives). An IBM-PC 


version will be available in the first quarter of 1845 ° 

84. To order your Eco-C compiler, call or 1846 ' ФЕРЕНИН 

write. 5 1847 ' 2nd cursor routines 
Ecosoft Inc. 1848 ° He ARERR EPH 


Го шш 
Р.О. Вох 68602 siii 
Indianapolis, IN 46268 eur) 
иссаоғт Nc. (317) 255-6476 


TRADEMARKS: 
Eeo-C (Ecosoft], MACRO 80 (Microsoft), CP/M (Digital Research) 


1849 ' display 2nd cursor, i.e. brackets 


(listing continued on page 457) 
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| THE FORTH SOURCE" 


a-————————————————————— -— IN 
FORTH DISKS 


WNP-FORTH 


Stable - Transportable - Public Domain - Tools 

You need two primary features in a software development package ,..a 
stable operating system and the ability to move programs easily and 
quickly to a variety of computers. MVP-FORTH gives you both these 
features and many extras. This public domain product includes an editor, 
FORTH assembler, tools, utilities and the vocabulary for the best selling 
book "Starting FORTH”. The Programmer's Kit provides a complete 
FORTH for a number of computers. Other MVP-FORTH products will 
simplify he development of your applications. 


MVP Books – A Series 


О Volume 1, А7 about FORTH by Haydon. MVP-FORTH 
glossary with cross references to fig-FORTH, Starting FORTH 


and FORTH-79 Standard. 2^9 Ed. $25 

О Volume 2, MVP-FORTH Assembly Source Code. Includes 
CP/M® , IBM-PC® , and APPLE? listing for kernel $20 
О Volume 3, Floating Point Glossary by Springer $10 
| О Volume 4, Expert System with source code by Park $25 
О Volume 5, File Management System with interrupt security by 
Moreton $25 


MVP-FORTH Software - A Transportable FORTH 


О MVP-FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP-FORTH Series (Af About 
FORTH, 2™ Ed. & Assembly Source Code), and Starting 
FORTH. Specify O CP/M, О CP/M 86, О СРАМ +, О APPLE, 
O IBM PC, O MS-DOS, O Osborne, О Kaypro, O H89/Z89, 
О 2100, CJ ТЕРС, O MicroDecisions, О Northstar, 

C) Compupro. О Cromenco, O DEC Rainbow, D) NEC 8201, 
C) TRS-80/100 $150 


О MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 
Generates headerless code for ROM or target CPU $300 


O MVP-FORTH Meta Compller for CP/M Programmer's kit. Usa 
for applicatons on CP/M based computer. includes public 
domain source $150 


O MVP-FORTH Fast Floating Point Includes 9511 math chip on 
board with disks, documentation and enhanced virlual MVP- 
FORTH for Apple Il, H+, and Не. $450 


О MVP-FORTH Programming Aids for CP/M, IBM or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translating. $200 


| D MVP-FORTH PADS (Professional Application Development 
System) for ІВМ PC, XT or PCjr or Apple Il, J+ or lle. An 
integrated system for customizing your FORTH programs and 
applications. The editor includes a bi-directional string search 
and is a word processor specially designed for fast 
development. PADS has almost triple tha compile speed of 
most FORTH's and provides fast debugging techniques. 
Minimum size target systems are easy with or without heads. 
Virtual overlays can be compiled in object code. PADS is a 
true professional development system. Specify 


Computer. $500 
Ae MVP-FORTH Floating Point & Matrix Math for ІВМ or 

Apple $85 
са O MVP-FORTH Graphics Extension for ІВМ or Apple $65 


O MVP-FORTH MS-DOS file interface for ІВМ PC PADS $80 


UU MVP-FORTH Expert System for development of knowledge- 
based programs for Apple, ІВМ, or CP/M. $100 


FORTH CROSS COMPILERS Allow extending, modifying and compiling 
for speed and memory savings, can also produce ROMable code. 


Specify CP/M, 8086, 68000, IBM, 280, or Apple li, 1+ $300 
FORTH COMPUTER 
O Jupiter Ace $150 


| Ordering information: Check, Money Order (payable to MOUNTAIN VIEW PRESS, 
ІМС). VISA, MasterCard, American Express. COD's $5 extra. Minimum order $15. 

| No billing or unpaid PO's. California residents add sales tax. Shipping costs in US 

| included in price. Foreign orders, pay in US funds on US bank, include for handling 
and shipping by Air: $5 for each item under $25, $10 for each ilem between $25 and 
$99 and $20 for each item aver $100. All prices and products subject to changa or 
withdrawal withoul notice. Single system and/or single user license agreement 
required on some producis. 


Qc" O APPLE by MM, 83 
[3 APPLE by Kuntze $90 
D ATARI? valFORTH $60 


ye О APPLE by MM, 


FORTH with editor, assembler, and manual. 


46% О CPIM* by MM, 8з $100 
О HP-85 by Lange $90 
О HP-75 by Cassady $150 
О fBM-PC* by LM, 83 $100 


[1 NOVA by ССІ 8" DS/DD$175 


Enhanced FORTH with: F-Floating Point, G-Graphics, T-Tutorial. 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other 


$100 


C] 280 by LM, 83 ut 00 
© 8086/88 by LM, 83 ® $100 
C 88000 by LM, аз «€ * $250 
[3 VIC FORTH by HES, VIC20 


cartridge $50 
О C64 by HES Commodore 64 
cartridge $60 
C] Timex by HW $25 


Extras, 79-FORTH-79, 83-FORTH-83. 


F, G, & 83 $160 
О ATARI by PNS, FG, & X. $90 


we" O CPIM by MM, F & 83 $160 


О Apple, GraFORTH by! $75 


О Muiti-Tasking FORTH by SL, 
CP/M, X & 79 $395 


C] TRS-80/I or Ill by MMS 
F, X, & 79 


Û Timex by FD, tape G,X, 
& 79 $45 


О Victor 9000 by DE,G,X $150 


$130 


[1 C64 by ParSec. MVP, F, 
G&X $96 
LJ FDOS for Atari FORTH's $40 
[1 Extensions for LM Specify 
IBM, Z80, or 8086 
ÛU Software Floating 


Polnt $100 
L] 8087 Support 

(IBM-PC or 8086) $100 
Г] 9511 Support 

(280 or 8086) $100 
О Color Graphics 

(IBM-PC) $100 
О Data Base 

Management $200 


Г1 fig-FORTH Programming Aids for decompiling, callfinding, 
and translating. CP/M, IBM-PC, 280, or Apple $200 


Г] ALL ABOUT FORTH by 
Haydon. See above. $25 

1 FORTH Encyclopedia by 
Derick & Baker $25 


e [1 The Complete FORTH by 


Winfield $16 
О Understanding FORTH by 
Reymann 
C) FORTH Fundamentals, 


Vol. 1 by McCabe $16 
we C] FORTH Fundamentals, 
Vol. 11 by McCabe $13 
gea C) FORTH Tools, Vol.1 by 
Anderson & Tracy $20 
О Beginning FORTH by 
Chirlian $17 
1 FORTH Encyclopedia 
Pocket Guide $7 
L] And So FORTH by Huang. А 
college level text. $25 
О FORTH Programming by 
Scanlon 
L] FORTH on the ATARI by E. 


Floegel $8 
Lj Starting FORTH by Brodie. 

Best instructional manual 

available. (soft cover} $18 
D Starting FORTH (hard 


cover) $23 
O 88000 fig-Forth with 

assembler $20 
Û Jupiter ACE Manual by 

Vickers $15 


O Installation Manual for fig-FORTH, 
Source Listings of flg-FORTH, for specific CPU's and computers. The 


FORTH MANUALS, GUIDES & DOCUMENTS 


O 1980 FORML Proc. $25 
O 1981 FORML Proc 2 Yol $40 
O 1982 FORML Proc. $25 
O 1981 Rochester FORTH 
Proc. $25 
(1 1982 Rochester FORTH 
Proc. $25 
[] 1983 Rochester FORTH 
Proc. $25 
O A Bibliography of FORTH 
References, 1st. Ed. $15 
0 


The Journal of FORTH 
Application & Research 


Vol. 1, No. 1 $20 
О A FORTH Primer $25 
Lj Threaded Interpretive 

Languages $23 
O METAFORTH by 

Cassady $30 
О Systems Gulde to fig- 

FORTH $25 


LJ Invitation to FORTH $20 
O PDP-11 User Man. $20 
Г] FORTH-83 Standard $15 
C) FORTH-79 Standard $15 


О FORTH-79 Standard 
Conversion $10 


(3 Tiny Pascal fig-FORTH $10 
O NOVA fig-FORTH by CC! 


Source Listing $25 

O NOVA by ССІ User's 
Manua! $25 
$15 


installation Manual is required for implementation. Each $15 
O 1802 О 6502 О 6800 C) AlphaMicro 
CL) 8080 О 8086/88 0 9900 CJ APPLE |! 
О PACE О 6809 Û NOVA O PDP-1 1/LSI-11 A 
[168000 О Eclipse О МАХ (1280 O IBM % 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 229 on inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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Now you can instantly make 35mm slides 


Introducing the 
Polaroid Palette. It lets 
you make color 35mm 
slides or prints from 


your personal computer. 


In-house. Instantly. 


Now you can incorporate 


the latest personal com- 
puter-generated data into 
your next presentation. 
Priced at under $1500; the 
Polaroid Palette Computer 
Image Recorder lets you 
make instant 35mm slides 
or prints. Right at your 


desk. You'll no longer need 
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to compromise time, 
money or security using 
outside suppliers to pro- 
duce slides for in-house 
presentations. 


Works with the IBM PC 
‚ or XL DEC Rainbow, 
Apple IIe and Apple II*. 

Since the Palette links di- 

rectly with your computer's 
software, the slides you 
make can be of much 
higher quality than what is 
displayed on your video 
monitor. The Palette can 
"backfill" digital data to give 


your slides a smoother, 
more finished appearance. 


Works with your 
graphics package. 
The Polaroid Palette is 
designed to be compatible 
with many graphics soft- 
ware packages. In fact, 
when using such popular 
programs as Graphwriter, 
Chart-Master, Sign-Master, 
DRDraw and DR Graph,the 
Palette can virtually double 
the resolution of your 
monitor. The result is pre- 
sentation quality slides. 


for presentations at this convenient location. 


pe — e шынына — 


Color slides even from a prepare slides for your pre- 
black & white СЕТ sentation. Perhaps even 


Using a monochrome more important, the Palette 
screen, you can choose lets you keep confidential 
from 72 colors to make information confidential. 
your slide. Or, using a color You don't have to send 
monitor, you can modify your work out to anyone. 


tions even more dynamic the Polaroid Palette today 
and better suited to your Just call the toll-free num- 
presentation. ber for the name of your 
Lets you add nearest Palette dealer. Or 
last minute information mail the coupon to Polaroid 
or make revisions. Corp., E.I. Mar keting, Dept. paria 


The Palette is the fast, 600,575 ‘Technology Sq. — Pol arol id 


convenient, low-cost way to Cambridge, MA 02139. Pie cec nb ا ن وو‎ A کا‎ P ااا‎ 4 


D Send information. D Have representative call. 


| jj o —— S— И. 
Company 

Address 

City 
PC make and model 


e Zip 


“Suggested list price. Polaroid® 


i 
| 
| 
| 
| 
| 
| 
1 
! 
| 
i : | 
colors to make combina- See a demonstration of i 4 E 
| CALL 1-800-225-1618 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
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by Donna Osgood ............... ...162 
PROGRAMMING BY REHEARSAL 

by William Finzer and Laura Gould ...... 187 
GAME SETS AND BUILDERS 

by Ann Piestrup ................... 215 


CAUTIONS ON COMPUTERS IN EDUCATION 
by Stephan L. Chorover .............. 223 


LANGUAGES FOR STUDENTS 
by Fred A. Masterson 


MICROCOMPUTERS IN THE FIELD 
aimer POE eue cee eas an 243 


KERMIT: A FILE-TRANSFER PROTOCOL 

FOR UNIVERSITIES, PART 1: DESIGN 
CONSIDERATIONS AND SPECIFICATIONS 

by Frank da Cruz and Bill Catchings..... 255 


SAN FRANCISCO'S EXPLORATORIUM 
by John Markoff ................... 279 


DESIGNING A SIMULATED LABORATORY 
by Nils Peterson 


"BY THE YEAR 1984, there will be millions of general-purpose microcomputers in 
schools. . .““—Tom Dwyer, August 1980 BYTE. 

Well, it's 1984 and there are about a million general-purpose microcomputers in schools, 
but many of them are still used as computerized page-turners and drill-and-practice sergeants. 
In 1980, when BYTE published its first education theme issue, the emphasis was on com- 
puter literacy and CAI (computer-aided instruction). Today. as computers reach students 
in all disciplines, the focus is moving from the computer as an object of study to the com- 
puter as a versatile learning tool. 

Until recently. computers in education have been mainframes and minicomputers, ad- 
ministered and controlled by institutions and dispensed to users. As microcomputers get 
cheaper, more powerful, and easier to use. though, they are showing up on students’ and 
teachers’ desks. Computing power is being redistributed to the educational grassroots. 

Software designed for education is still largely based on traditional learning materials, 
using the computer as a convenient delivery system that can give immediate feedback. 
A few innovative researchers and educators, however, are beginning tc explore the com- 
puter's real power, not only for computation. but for graphics, communications, and word 
processing. 

Microcomputers are flooding American college campuses in record numbers. “А Com- 
puter on Every Desk” is a survey of schools that are trying to channel the tide to fit their 
educationai goals. 

Educational software suffers in the design loop: educators know what they want from 
software, but they can't write programs; programmers are not always versed in educational 
theory. The Rehearsal World, a programming environment developed at Xerox Palo Alto 
Research Center, is a first step toward a solution. In "Programming by Rehearsal.” William 
Finzer and Laura Gould describe how a nonprogrammer can design and implement 
sophisticated software while the Rehearsal World writes Smalltalk code. 

Learning software is only beginning to take advantage of the full power of computer 
graphics. Ann Piestrup of The Learning Company describes the design considerations behind 
TLC's powerful but playful interactive learning programs in “Game Sets and Builders" 

Now more than ever, educators must be aware of the impact of computers on students 
and on the process of learning. How can computers best be introduced so that they will 
supplement, not supplant teachers? In this issue, Stephan L. Chorover ("Cautions on Com- 
puters in Education") and Joseph Weizenbaum (in the accompanying sidebar "Another View 
from MIT’) offer warnings and suggestions to forestall the overzealous automation of learning. 

An article by John Markoff on San Francisco's Exploratorium (with a text box on Telelearn- 
ing's Electronic University], describes examples of alternate forms of off-campus educa- 
tion through the use of microcomputers. 

Fred A. Masterson of the University of Delaware believes that programming languages 
can be useful pedagogic tools as well as programming tools. His "Languages for Students" 
describes the strengths and weaknesses of several popular, and some relatively unknown, 
languages for education. 

There is now a great variety of microcomputers, minicomputers, and mainframes on many 
campuses. Naturally, all these machines need to communicate. One way is to use the Kermit 
protocol described by Frank da Cruz and Bill Catchings. 

The possibilities for microcomputer applications in science and technology learning are 
endless. Examples in this issue include Nils Peterson's "Designing a Simulated Laboratory" 
and Robert P. Case's “Microcomputers in the Field 

Microcomputers are changing education—fast. Computing professionals and educators 
must work closely together to ensure that these changes are for the better. 


—Donna Osgood, Associate Editor 
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THEME 


А COMPUTER 
ON EVERY DESK 


BY DONNA OSGOOD 


A survey of personal computers 


ACROSS THE COUNTRY colleges and 
universities are taking a serious look at 
the microcomputer as an essential part 
of the educational experience. A few 
dozen schools are already putting com- 
puters on students desks, and hundreds 
more are exploring the possibilities. In 
several colleges, a personal computer 
is already as much a part of the cost of 
an education as tuition. 

Why the move to micros? Plenty of 
reasons. Timesharing systems are over- 
crowded and expensive to upgrade. Stu- 
dents with an eye on the job market are 
beginning to demand "computer liter- 
acy" from their educations. And major 
computer manufacturers—most notably 
Apple, Digital Equipment Corporation 
(DEC), IBM, and Zenith—are wheeling 
and dealing to make their computers 
attractive. 

The availability of personal computers 
js an obvious advantage. "Twenty-four 
hour access to a computer makes a tre- 
mendous difference in the way students 
view computing.’ says David Bray, dean 
of educational computing at Clarkson 
University. "Before, with our minicom- 
puters and mainframes, students had to 
walk to the computer center and some- 
times wait for hours to get to the com- 
puter. Some people are soured on com- 
puters that way: 

Money is another powerful motivation 
for many schools. Faced with overbur- 
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in American universities 


dened timesharing systems and rapid- 
[у increasing demands for computing, 
administrators look to micros to absorb 
and distribute some of the cost. In most 
cases, the student buys the hardware, 
often at a sizable discount from the 
manufacturer, and pays for it over 
several semesters or as part of tuition. 
This shifts some of the financial re- 
sponsibility for computing to the stu- 
dents, though the cost of implementing 
a campuswide computer program is still 
considerable for the institution. 
Clearly, hardware manufacturers see 
long-term advantages to having their 
machines in students hands. Schools 
such as MIT, Carnegie-Mellon, Stevens 
Institute, and Brown have entered joint- 
research agreements with manufac- 
turers and are doing extensive develop- 
ment in hardware, software, and net- 
work design. In some cases, the manu- 
facturer gets proprietary rights to the 
products developed this way. Other ad- 
vantages to the computer companies 
are not so immediate or tangible, but 
may well be important: students who 
use a particular machine in college may 
be loyal to the manufacturer later, as 
consumers and professionals. 
Donna Osgood is an associate editor at BYTE s 
West Coast bureau. She can be reached al 
McGraw-Hill, 425 Battery St., San Francisco, 
CA 94111. 


Students, faculty, and administrators 
are beginning to view the computer less 
as a computing machine and more as 
a broadly applicable tool for education 
and communication. "Our business is 
education, and we shouldn't lose sight 
of that; says Robert Golden of Roches- 
ter Institute. "Planning for computer use 
on campus has got to be curriculum 


` driven, not just an afterthought to the 


selection of some hardware" 

Most colleges either have plans to 
network microcomputers on campus or 
already have networks in place. Many 
schools will link the micros to larger 
computers for file storage or for ter- 
minal emulation. Networks can deliver 
electronic mail, student bulletin board 
and information services, and electronic 
library catalogs as well as communica- 
tion among faculty, students, and staff. 

Sociologists and psychologists are be- 
ginning to study the effects of wide- 
spread computer use on students. So 
far, the stereotype of the computer ad- 
dict glued to a monitor screen and 
isolated from human contact just 
doesn't hold true. On the contrary, on 
many campuses the computer has 
brought together students who wouldn't 
otherwise have anything in common. 

Private colleges and universities, with 
their greater financial and administrative 
flexibility, have been faster off the mark 
than their public counterparts. Even so, 


only a handful of schools actually have 
large numbers of micros in student 
hands today, though several programs 
will start this September. No doubt 
some school administrators are holding 
back to watch and learn from the 
pioneers mistakes. The 15 colleges and 
universities in the survey that follows are 
at the forefront of the movement. 


MASSACHUSETTS 
INSTITUTE OF 
TECHNOLOGY 
Cambridge, Massachusetts 


"Coherence" is the watchword for MIT's 
Project Athena. a $70 million joint re- 
search and development project with 
[BM and DEC. One of Athena's goals is 
to make hardware obstacles transparent 
to the user, so that a program produced 
on one part of the system is available 
to all other users. The entire university 
will rely on a single operating system 
and a comprehensive network. 

IBM and DEC are supplying $50 
million in equipment, staff, and main- 
tenance to the project. DEC equipment 
and support will be centered in the 
School of Engineering, while the rest of 
the institute will use IBM machines. By 
dealing with two vendors, and possibly 
more later, MIT can preserve flexibility 
and transportability for future develop- 
ments without being locked in to one 
vendors product line. 

In the first phase of the project, equip- 
ment on the DEC side will be 63 net- 
worked VAX minicomputers with four to 
six terminals each. IBM equipment in 
Phase | will be a distributed system of 
500 PC ХТ with 32-bit coprocessors, 
high-resolution bit-mapped displays. 
and local-area network interface cards. 
The PC XT will be organized into sev- 
eral local-area networks, each sup- 
ported by a file server (an IBM 4341) 
and a laser printer. 

In Phase 2, beginning in 1985, the ad- 
vanced workstations from both vendors 
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(now under development) will be in- 
stalled across campus. The workstations 
will have 32-bit processors, high-resolu- 
tion bit-mapped displays, and network- 
ing capabilities. All Phase | software 
and curricular material should be trans- 
ferable to the more advanced equip- 
ment. 

Initially; Athena software will be based 
on Berkeley UNIX, version 4.2, with an 
editor, printing formatter, numerical 
analysis and graphics packages. a mail/ 
file transfer program, and languages (C. 
FORTRAN, ШР, and Pascal). The system 


will evolve to accommodate new pe- - 


ripherals and software as well as im- 
provements in the user interface. 

The emphasis on coherence, which 
allows the transfer of information unim- 
peded by software and hardware con- 
siderations, brings its own restrictions. 
A set of rules is imposed on software 
design. limiting programming flexibility. 
Any group using the Athena network 
must agree to observe Athenas rules in 
its own programs. 

MIT is investing $20 million over five 
years to support Project Athena. More 
than half of that money will fund faculty 
software-development efforts. "The 
educational value of Athena rests more 
in the software than the hardware;' says 
Steven Lerman, the project's director. 
"We envision an environment where 
faculty prepare curriculum materials 
linked to the Athena system. What we 
hope will come out of this is an entire 
new generation of educational software 
for the technical curriculum: 

Lerman anticipates applications in 
laboratory data acquisition and simula- 
tions, computation, and visualization. 
"The traditional means which we have 
to illustrate things in three dimensions 
are very limited—you can't contro! them, 
you can't rotate them and look at them 
from different directions at will. What 
we hope to do is create graphic environ- 
ments in which students can explore the 
three-dimensional space and really get 
an intuitive gut feel for what's going on. 
Some students don't need this, interest- 
ingly enough. and some students des- 
perately need it. Those that don't ac- 
quire it are seriously handicapped. The 
notion of a good architect or engineer 
who doesnt have that three-dimen- 
sional instinct is very hard to imagine" 

Right now, says Lerman, "Educational 
institutions tend to provide a narrow 


band of ways to acquire information, 
principally the classroom and home- 
work. Certain students seem to do well 
in one environment and not in another. 
l'm hoping that by creating a variety of 
software environments, we can extend 
the ways in which people can learn” 


CARNEGIE-MELLON 


UNIVERSITY 
Pittsburgh, Pennsylvania 


By 1986, if everything goes as planned, 
all freshmen at Carnegie-Mellon Univer- 
sity will be required to buy a very 
powerful personal computer that will 
become an integral part of their educa- 
tion. That computer will probably be 
the product of Carnegie-Mellons joint 
research and development project with 
IBM. though the school is not under 
contract to buy the machines from IBM. 
Over the next few years, CMU will make 
the transition from what is now prima- 
rily a timesharing system to distributed 
personal computers. 

According to James Morris, Director 
of the Information Technology Center 
at CMU, "Computers that are currently 
available at a price students can afford 
(about $3000) are not adequate to 
really make a difference to a student's 
education: 

Specifications for CMU's machine are 
ambitious: it must have a bit-mapped 
display of a million pixels, a million in- 
structions per second of processing 
power, a megabyte of real memory, and 
a virtual-address architecture with 32-bit 
address spaces. It must be connected 
to a local-area network as well. 

Can they cram all that into a $3000 
computer? "That is a very close call" 
says Morris. "Looking at what is current- 
ly available on the market, if you as- 
sume that the price will be cut їп half 
over the next three years, it's plausible. 
The price will depend on the market de- 
veloping. the competition developing. 

(text continued on page 164) 
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and a nontrivial discount from manufac- 
turers, | would estimate.” A prototype 
machine, an IBM PC with a National 
Semiconductor 16032 processor, will be 
available soon. 

The computers will be networked in 
what Morris calls a "timesharing file sys- 
tem.” It will encompass direct point-to- 
point communications and electronic 
mail but also will enable the user to 
browse through all the databases on 
campus. "It's the traditional kind of file 
sharing you find on timesharing sys- 
tems," he says. Instead of hundreds of 
users, however, the system will handle 
thousands. "We're going to do that with 
large numbers of machines and local- 
area networks. The user doesn't have to 
worry about which machine is storing 
the file. Multiple copies of files will be 
kept on different machines, and there 
will be all sorts of computer system 
tricks to increase reliability and perfor- 
mance, but it will behave as one giant 
file system“ 

How will this tool change the way stu- 
dents work? “I can only speculate based 
on my experience at Xerox PARC [Palo 
Alto Research Center| over the last 10 
years. If you provide people with a high- 
powered workstation and get them all 
connected into a common network and 
provide high-quality printing facilities, 
you drastically improve their ability to 
communicate with each other. People 
have seen fancy computers before. 
What they havent seen before is a com- 
munity of 5000 or 8000 people all wired 
together with this new communication 
medium.” 
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CLARKSON 


UNIVERSITY 
Potsdam, New York 


In the fall of 1983, Clarkson University 
issued Zenith Z-100 microcomputers to 
all incoming freshmen. Each student 
pays $200 additional tuition a semester 
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and a one-time maintenance deposit of 
$200. On graduation, the student sur- 
renders the deposit and owns the 
computer. 

David Bray, Clarkson's dean of educa- 
tional computing, believes that if 
students are not computer literate when 
they leave the school, "then we are 
shortchanging them.’ When these stu- 
dents graduate in 1987, he says, nearly 
every professional in their fields will be 
expected to use a computer. Bray wants 
to be certain that Clarkson graduates 
will be prepared. 

The computers have 192K bytes of 
memory, both 8-bit and 16-bit proces- 
sors, and one disk drive. Clarkson has 
promised the incoming class a com- 
plete network by the time they are 
seniors and is working on the network 
design. 

It's the logistics of learning that are 
changing at Clarkson. not the curriculum 
content. Laboratory and class demon- 
strations can use computer graphics to 
illustrate principles that cannot be clear- 
ly explained in a lecture. Some faculty 
members have established office hours 
when students can bring in their disks 
and discuss their work. 

To Bray. word-processing capabilities 
are one of the most significant advan- 
tages the computer will confer. Already. 
he says, students are becoming more 
critical of what they write, and for the 
first time professors feel free to demand 
rewrites. 

Bray believes that accessible micros 
are the key to getting the faculty in- 
volved in computing. Nearly all the 
Clarkson faculty have computers. Pro- 
fessors who would not use the timeshar- 
ing facilities at the computer center will 
use desktop computers. Faculty mem- 
bers got Z-100s six months before the 
students did, and many attended 
classes and seminars to help them in- 
tegrate the machines into their teaching. 

Professors must be involved in devel- 
oping computer software to integrate 
the computer into their classes. A 
faculty member who has programming 
questions, needs someone to write 
small routines, or needs computer help 
in a research project will latch onto a 
student for help. These one-on-one rela- 
tionships between students and facul- 
ty members are emerging as a fringe 
benefit of the micro program. 

The administrators fear that students 


with micros would lock themselves into 
closets and become hackers was un- 
founded. in fact, according to Steve 
Newkofsky, acting dean of student life 
at Clarkson, the computer program has 
helped break down barriers between 
students in different fields by providing 
a common ground. 

Five years from now, says Bray, "We 
will still be teaching chemistry, engineer- 
ing, and so on. I don't think the educa- 
tional process itself is going to change. 
Instead. we will be providing students 
with powerful tools and an effective 
educational assistant in the computer: 


STEVENS INSTITUTE 


OF TECHNOLOGY 
Hoboken, New Jersey 


The Computers in Education program 
at Stevens has its roots in a decision 
made in 1978 to put new emphasis on 
computing and computers in the cur- 
riculum. By the fall of 1982, a pilot pro- 
gram was underway: all freshmen in the 
science and systems planning/manage- 
ment curricula were required to buy an 
Atari 800, at a 40 percent discount from 
the retail price. The computers were weli 
received, and in the fall of 1983 the pro- 
program was expanded to include all in- 
coming freshmen. 

The new group, however, is getting a 
lot more computer for its money. The 
school contracted with DEC to buy 
16-bit DEC 325s with 512K bytes of 
RAM and dual disk drives, which would 
have cost students about $1800. 
Through Stevens's special negotiations 
with DEC, however, students are getting 
an even sweeter deal: a Pro350 with 
dual floppy disks and a |O-megabyte 
Winchester disk, with software, for 
$1950. This 80 percent discount from 
the list price is based on an educational 
discount from DEC and contributions 
from Stevens. 

Joseph Moeller, dean of educational 
development, emphasizes that 
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Stevens's approach to integrating the 
computer into courses is "curriculum 
driven.” Computer use in early courses 
is designed to develop general com- 
puter skills that will be useful later. 
Moeller says. "The development of such 
a computer thread' throughout the cur- 
ricula allows for a comprehensive ap- 
proach to the effective integration of 
computer methods into the course 
Structure" 

A local-area network will eventually in- 
corporate students 350s. The net is 
already in place to link all the academic 
departments. VAXes, and the mainframe, 
and the next major expansion will bring 
in the students computers. Dormitories 
are being refurbished to accommodate 
the computers, and a conduit is being 
installed for the network in the process. 

Stevens has not yet finalized a total 
networking strategy because of the lack 
of standardization in networking tech- 
nology. A research project under way 
with DEC will lead to development of 
a comprehensive locakarea network 
solution for the entire campus. 

Microcomputers are used across the 
curriculum. For example. interactive cal- 
culus programs help students through 
mathematical analysis classes. Chem- 
istry courses include graphic simula- 
tions and drill and practice in chemical 
principles. In an introductory engineer- 
ing graphics course, the computer is be- 
ing used as an electronic drawing board 
and to integrate computer graphics ca- 
pabilities into engineering graphics con- 
cepts. [n the lab, computers will be used 
to collect data, interface with equip- 
ment, control procedures, and simulate 
experiments that might be impractical, 
expensive, or dangerous. 

Applications in the liberal arts include 
a program in political science that 
analyzes voting systems and word-pro- 
cessing programs that students use to 
prepare their papers. Stevens is investi- 


otevens is investigating 
the possibility of a 
joint project with 
AT&T to get Writer s 
Workbench running on 
the 350s. 


gating the possibility of a joint project 
with AT&T to get Writer's Workbench, an 
editing program, running on the 350s. 

“One of the most important benefits 
expected from this approach to com- 
puters,’ says Moeller, "is an increase in 
student involvement in project work— 
both independently and as part of 
teams. This was evident during the sum- 
mer 1983 term, when approximately 30 
faculty members and 20 undergraduate 
and graduate students formed software- 
development teams to prepare per- 
sonal computer course materials for the 
fall semester. Many of the undergradu- 
ates were among those required to pur- 
chase Atari computers in 1982. Such ac- 
tivities have continued during the 1983— 
{984 academic year and are certain to 
increase, including both academic and 
research projects in the future: 

Moeller believes the computers en- 
courage better planning and less dupli- 
cation from one course to another. 
Faculty involvement, central to the coor- 
dination effort, has led to an increase 
in interdisciplinary efforts by faculty 
members, he says. 

Seventy-five percent of the full-time 
faculty is actively involved in the per- 
sonal computer project. The institute 
supports an incentive program to en- 
courage faculty members to buy and 
use computers. They can purchase the 
same DEC 350 system, with additional 
language capability, for $1500—paid 
over a period of three years—and will 
use computers in research and writing 
in addition to curricular activities. 

"Within five years; says Moeller, “we'll 
see every student, every faculty mem- 
ber, and most of the staff with a desk- 
top computer. This computer will have 
the capability of what is now a minicom- 
puter with substantial stand-alone com- 
puting capacity hooked into a network 
to facilitate communications and profes- 
sional activities. We are not going to 
stop having classes in classrooms with 
direct interaction between students and 
faculty. There will be a shift in the way 
faculty and students interact, and per- 
haps an increase in the kinds of learn- 
ing that can take place. 1 expect that 
students will approach problems in 
ways which take full advantage of the 
computer resource at their fingertips 
and will be able to address more com- 
plex problems in more depth than ever 
before” 


ROCHESTER 
INSTITUTE OF 


TECHNOLOGY 
Rochester, New York 


Rochester Institute is a larger and more 
diverse school than either Stevens or 
Clarkson. Computers from several 
manufacturers will be available to stu- 
dents through the bookstore at a dis- 
count, and the school will provide main- 
tenance and training. but students are 
not required to buy personal com- 
puters. 

Robert Golden, director of RIT's 
microcomputer task force, believes that 
fewer than a quarter of the 16.000 stu- 
dents will buy micros. He points out that 
no one machine would meet the needs 
of all the students, who major in such 
diverse fields as the fine and perform- 
ing arts, hotel management and tourism 
studies, and engineering and sciences. 

The computers getting the most em- 
phasis at Rochester right now are DECS. 
The whole range of DEC micros is avail- 
able through the bookstore at discounts 
of from 30 percent to roughly 60 per- 
cent on some special packages. with 
training and maintenance facilities 
already available. RIT is using some of 
its resouces to offer even larger dis- 
counts (as much as 82 percent) on some 
DEC packages for up to 200 faculty and 
staff members. 

The school is developing an array of 
microcomputer uses in the classroom, 
from increased use of computer graph- 
ics in fine arts courses to a Survey of 
Computer Science course that uses 
computers as the primary mode of in- 
struction. "We are just beginning the in- 
tegration of computers into the class- 
room,” says Golden, "but we see an in- 
credible number of possible applica- 
tions in the programs we offer here" 

RIT has extensive timesharing facilities 
that are not yet overcrowded but could 

(text continued on page 166) 
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Every building on 
campus, including 
student housing, is 
wired to a digital PBX 
network. 


(text continued from page 165) 
be in the foreseeable future. Golden 
sees the school moving toward expand- 
ing the availability of micros on campus 
to meet the increasing demand for com- 
puting. He adds, “The path into the 
future is students having micros that can 
access larger computers or other micros 
through a network: 

Although RIT is working with DEC on 
a limited Ethernet microcomputer net- 
Work, the question of what networking 
scheme it will use for the entire campus 
is still open. Golden says, "There are 
technological issues that haven't been 
resolved. ... There still doesn't seem 
to be the degree of compatibility be- 
tween brands of micros that we need. 
The more you want to do, the more dif- 
ficult it is. Гуе heard it said that the 
smart thing to do in computer networks 
is to wait. . . there's no great advantage 
in being the first.’ 


RENSSELAER 
POLYTECHNIC 


INSTITUTE 
Troy, New York 


Rensselaer Polytechnic Institute, though 
similar in size and curriculum to Clark- 
son and Stevens, is not yet prepared to 
require students to buy computers, 
though they will be strongly encour- 
aged. So far, few faculty members have 
instructional uses for personal com- 
puters, and the micros on campus are 
being used as intelligent terminals to 
the mainframe, for word processing. a 
little personal research, and games. 
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Rensselaer traditionally has offered 
easily accessible and plentiful timeshar- 
ing to students, but administrators feel 
that distributed processing will be the 
direction of the future. 

Jim Moss. director of computer ser- 
vices at RPI, estimates that, of a total 
campus population of 6000, one thou- 
sand students already have personal 
computers. But until computers are an 
integral part of the instructional pro- 
gram, he says, and until a network is in 
place, Rensselaer will not require 
students to buy them. For now, there 
are two public microcomputer sites on 
campus to which students have free ac- 
cess. Every building on campus, includ- 
ing student housing, is wired to a digital 
PBX network, so that students with 
micros can access the campus main- 
frames or minis and eventually will be 
able to communicate micro to micro. 

Moss stresses that an electronic infor- 
mation environment, not just a comput- 
ing environment, will be important in 
the next decade. In the past, he says, 
the bulk of computing was geared to 
problem solving and calculations. Now 
the electronic movement and control of 
information is central, in the form of 
electronic mail, word processing, on-line 
libraries, and communication among 
faculty and students. 

For severa] years, RP] has provided a 
unique scholarship program: 20 stu- 
dents a year are awarded a microcom- 
puter in addition to their stipend. In a 
two-year study, psychologist Linnda 
Caporael has compared these students 
to a group who brought their own 
micros to college and to students with 
similar academic talents but without 
computers. 

"There is this idea that computers are 
going to turn people into hackers or 
social isolates; Caporael says. “I was 
hardly prepared for the extent to which 
computer use was a socia! activity. Half 
of the students in our study reported 
that having a computer helped them to 
make friends. Most of the information 
students get about computers comes 
from people—nobody likes to read 
manuals, so they get information from 
each other. At RPI we have a microcom- 
puter facility in a dormitory, which is 
damned inconvenient for faculty and 
staff, but great for students. I know stu- 
dents who own computers that go down 
there. because they've got a burning 


question and they know they can find 
somebody there to answer it^ 

So far, according to Caporael, stu- 
dents are using computers to replace 
typewriters and calculators. "There's not 
so much of what we call ‘emergent use’ 
things the computer makes possible 
that wouldn't be happening otherwise. 
| think that will change over time. The 
niche for computing in education is 
there, but the software and applications 
just aren't there yet” 
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CASE WESTERN 


RESERVE 
Cleveland, Ohio 


Case Western Reserve studied and re- 


` jected the idea of a computer for every 


student, at least for the present. Instead, 
DEC Pro 350s in a computer laboratory 
and in clusters around campus serve 
many of the students computing needs. 
Cases mainframe had been overbur- 
dened and due for expansion until the 
microcomputers distributed some of 
the load. 

Freshman and sophomore computing 
students are the computer lab's primary 
users. Upperclassmen tend to outgrow 
the microcomputers and move on to 
the mainframe, according to Case vice- 
president Don Schuele. That. he says, is 
the trouble with requiring students to 
buy microcomputers. Schuele believes 
that the school should provide the facil- 
ities necessary for an education, but if 
a student wants the comfort and privi- 
lege of a personai machine, the school 
will make it easy to get one. 

Case has found the computer lab to 
be cost-effective. Within two and a half 
years, the savings in time bought from 
the mainframe will cover the entire cost 
of the lab. "Three years down the road, 
if it turns out that the 350s are not right 
for us, we can sell them and buy new 
machines. It won't have cost us a penny.” 
says Schuele. 

(text continued on page 170) 
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Enhance and Upgrade Your 
Apple П/Арріе Il Plus 


The new detached keyboard 
from DATA SPEC" offers you a 
convenient, cost-effective 
upgrade for your Apple /Арріе 
I| Plus. Experience more ver- 
satility than ever before with 97 
effortless pre-programmed func- 
tions. Functions include basic 
keywords, operating system com- 
mands, CP/M commands and 
much more. © 20 of the most 
used functions are conveniently 
located on a separate keypad 
for handy access. And all 

four mathematical functions 

O sit next to a 10-key numeric 
pad © for added ease-of-use. 
Eliminate the need to enter 
commands manually. Find your 
programming time cut by 50% 
or more. 


State-of-the-Art Design 
Keeps You in the Forefront 


The new, sleek low-profile 
design on the DATA SPEC 
detached keyboard includes a 
convenient 3-position tilt adjust- 
ment © to correspond to your 
ergonomic needs. Familiar 
"posi-touch"', quality typewriter 
style keys give you “тоот to 


Circle 96 on inquiry card. 
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work”. Separate LED power-on 
© and "сар" lock © indicators 
add to your visual comfort. In 
addition, a handy 10 foot coiled 
cable Ө lets you move your 


keyboard without the burden 


of relocating your computer. 
And, durability is never compro- 
mised in this scientifically 
formatted design. 


The TT 


You Can Depend On 
DATA SPEC 


The APL-KB-825 detached ex- 
tension keyboard is brought to 
you by DATA SPEC, from 
Alliance Research Corporation 
where quality, service and 
reliability have been our 
primary concerns. See the 97 
Function Keyboard at a DATA 
SPEC dealer in your area, or 
contact us today for a retailer 
near you. 


a Suggested List Price: $299.95 

a Warranty-One Year, 
Parts/Labor 

в Watch for our Apple lle and 
IBM PC Detached Keyboards 
Available Soon. 

» Dealer and Distributor 
Inquiries Welcome. 


Apple 5 a trademark of Apple Computer, Inc 
СРАМ ж а trademark of Digital Research 

IBM 5 a trademark of 

International Business Machines Corporation 


18215 Parthenia Street « Northridge, CA 91325 


(818) 993-1202 
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Incomplete, yes. But it's not just 
because we're always bringing out 
new stories in the Infocom interactive 
fiction collection. Nor is it simply due 
to the fact that with all the writing and 
re-writing, honing and perfecting that 
we put into every one of our stories, 
our work is seemingly never done. 

The real reason is: an Infocom 
work of fiction can never be complete 
until you become a part of it. 

You see, as hard as we work at 
perfecting our stories, we always 
leave out one essential element—the 
main character. And that’s where you 
enter in. 

Once you've got Infocom's inter- 
active fiction in your computer, you 
experience something akin to waking 
up inside a novel. You find yourself at 
the center of an exciting plot that 
continually challenges you with sur- 
prising twists, unique characters 
(many of whom possess extraordi- 
narily developed personalities), and 
original, logical, often hilarious puz- 
zles. Communication is carried on in 
the same way as it is in a novel—in 
prose. And interaction is easy—you 
type in full English sentences. 


THE INCOMPLETE WORKS 
OF INFOCOM, INC. 


But there is this key difference 
between our tales and conventional 
novels: Infocom's interactive fiction is 
active, not passive. The course of 
events is shaped by the actions you 
choose to take. And you enjoy enor- 
mous freedom in your choice of 
actions —you have hundreds, even 
thousands of alternatives at every 
step. In fact, an Infocom interactive 
story is roughly the length of a short 
novel in content, but because you're 
actively engaged in the plot, your 
adventure can last for weeks and 
months. 

In other words, only you can 
complete the works of Infocom, Inc. 
Because they're stories that grow 
out of your imagination. 

Find out what it's like to get inside a 
story. Get one from Infocom. Because 
with Infocom's interactive fiction, 
there's room for you on every disk. 


ІПРОСОГТ 


Infocom, Inc., 55 Wheeler Street, Cambridge, МА 02138 


For your: Apple Il, Atari, Commodore 64, CP/M8* DECmate, 
DEC Rainbow, DEC RT-11, IBM РС" and PCjr, KAYPRO II, 
MS-DOS 2.0* NEC APC, NEC PC-8000, Osborne, Tandy 2000, 
TI Professional, TI 99/44, TRS-80 Models I and III. 


"Use the IBM PC version for your Compaq, and the MS-DOS 2.0 


version for your Wang or Mindset 
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STANFORD 


UNIVERSITY 
Palo Alto, California 


Stanford University may well provide a 
model for microcomputer programs in 
the heterogeneous environments of 
large universities. No single microcom- 
puter could meet the needs of all Stan- 
ford faculty, staff, and students, and no 
program to impose a single standard 
across the campus could ever be suc- 
cessful. Yet, if the proliferation of per- 
sonal computers on campus were ig- 
nored, the result would be chaos. Stan- 
ford's approach is a kind of guided 
evolution, using the universitys re- 
sources to encourage ordered develop- 
ment. 

"Standardization and control aren't 
the style of the institution.” says Michael 
Carter, director of instruction and re- 
search information systems (IRIS). "Our 
solution to the problem is to be flexi- 
ble and adaptable in getting all of those 
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devices to be useful in the same 
environment.’ 

The idea is to focus attention on a few 
microcomputer systems by providing 
discounts, training, maintenance sup- 
port, and software development. “We 
want to focus the rather diffused en- 
thusiasm on the campus for a wide 
range of products. What we're trying to 
do is select vendors and products that 
we think would be particularly useful in 
our academic and administrative com- 
puting environment, and then make 
them available to people” says Carter. 

Through a program called Microdisk, 
Stanford will sell. service, and maintain 
microcomputers for faculty, staff, and 
students. So far, Microdisk has a con- 
tract with Apple and is negotiating with 
DEC, Hewlett-Packard, and IBM for 
equipment at academic discounts. 
Microdisk will offer a lab where pro- 
spective buyers can try hardware and 
software as well as consultants who will 
assure that they make informed pur- 
chases. 

Carter intends to let the needs of the 
Stanford community guide the develop- 
ment of the microcomputer program. 
Questions that users ask through Micro- 
disk are one source of information. 
“Our strategy is to learn as much as we 
can about where people want to go with 
their computing by providing support 
to questions; he explains. Experiments 
that get microcomputers to students 


and faculty, such as instructional and 
demonstration labs or the Tiro project 
(in which 150 humanities professors 
received IBM PCs) are a comparatively 
inexpensive way to find out what works 
and what doesn't. 

All Stanford students will have access 
to microcomputers whether they 
choose to buy them through Microdisk 
or not. Clusters of the more popular 
computers will be distributed around 
campus for public use Stanford plans 
a combination of broadband and base- 
band networking for voice, video, and 
digital links to all academic buildings. in- 
cluding student residences. 

Faculty members will be encouraged 
to develop instructional software for the 
approved machines. IRIS will provide 
development hardware, professional 
and student programmers, and consult- 
ing to faculty software developers— 
provided they write software for ma- 
chines widely available to students, 
through Microdisk or in the public 
clusters. 

"What we're trying to do is enhance 
academic achievement by applying 
computer technology. Our best bet is to 
try to focus it a little here, nudge it a 
little there, lead a little bit over here. 
With so many really smart faculty mern- 
bers out there 1 want to give them 
enough devices so that they know ex- 
actly what they want to do, and then fol- 
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4089 S Rogers Circle 
Boca Raton FL 33431 


170 BYTE * JUNE 1984 


(305) 994-3520 


Telex: 5100527637 
Distributor Inquiries Welcome 


VARIGE y" (opt) 
ur Timer opt) n $67 


EB aX BUV-3C 


static UNITR/ 


Circle 51 on inquiry card. 


Powerful CP/M Software. 


For Apple, Osborne, Kaypro, Rainbow, NEC, Epson, Heath, Xerox and others. 


Now only $39 each! 


NEVADA NEVADA 


COBOL PASCAL 


When we introduced Nevada COBOL in 1979, it was loaded with This newest addition to the 8-bit Nevada product fine has many 
innovations. Today's, Edition 2.1 is even better! advanced features: 
[1 Extremely Compact. You can compile and execute up to 2500 O 14-digit precision, BCD Math, no round-off errors with decimal 
statements in 32K RAM, 4000 statements in 48K, etc. arithmetic for business and floating point +63 — 64 for scientific. 
O It's based upon the ANSI-74 standards with level 2 features such ОА very nice TRACE style debugging. 
as compound conditionais and full CALL CANCEL. Г} Arrays up to 8 dimensions and 64K strings. 
О You get a diskette, 165-page manual with lots of examples and 16 О External procedures and functions with dynamic auto-ioading. 
complete COBOL source code programs. О One-step compile, no assembly or link required. 

O No limits on size of procedure, nesting levels, recursion. 
Also available: COBOL Application Packages, Book 1 $9.95 L] Requires 60K RAM and one disk drive with at least 90K storage. 


O You get a 184-page manual and diskette rev. 4.1. 


NEVADA | NEVADA 


FORTRA BASIC 


П FORTRAN IV based upon ANSI-66 standards with some 1977 OQ This interpreter has a built-in full-screen editor. 
level features. O Single- and Multi-line functions. 
(31F.. THEN. . ELSE constructs. O BCD Math—no round-off errors. 
О A very nice TRACE style debugging. О Full Matrix operations. 
[1 150 English language error messages. O Requires 48K RAM. 
О You get a diskette, including an 8080 assembler and Nevada [1 You get 220-page manual and diskette rev. 2.5. 
FORTRAN rev 3.2, 214-page manual and five sample programs. 
Requires 48K RAM. 
NEVADA EDIT NEVADA PILOT 
ПА full-screen video display text editor rev. 3.1 designed specifi- C] See review in January 1983 MICROCOMPUTING. 
cally to create COBOL, PASCAL and FORTRAN programs. Г1 You get a diskette rev. 6.1, 131-page manual and ten useful 
О See the review in May 1983 Microcomputing. sample programs. 
This is a limited time offer, so order yours today! Please send me: Software Packages 
O COBOL QO FORTRAN CIEDIT L]PASCAL Ll BASIC (PILOT 
EL . Send my order for _____m___ packages @ $39.95 each Total. 
391 S а Meis COBOL Applications Package € $9.95 each Total — 
SINCE 1977 Зап Francisco, CA 94122 Phone (415) 753-0186 California deliveries add 696 or 6.596 sales tax 
The CP/M Operating System, an 8080, 8085 or 2-80 microprocessor, and 32K Outside North America, add $6.00 per package for 
RAM are required, unless stated otherwise above. shipping. (Postage paid within North America.) 
Diskette format: Checks must be in U.S. Dollars and drawn on a U.S. Bank. 
[18" SSSD (Standard CP/M IBM 3740) П Check enclosed О COD if COD add $4.00 ——— 
5ta” Diskette for: Г] MasterCard O VISA TOTAL — 
O Apple CP/M Г] North Star Double Density 
O DEC VT 180 О North Star Single Density > Бф. 
О DEC Rainbow O Osborne Single Density 
LJ Epson QX-10 Г] Sanyo 1000, 1050 Signature 
O Heath Hard Sector (2-89) О superbe DD DOS | 
O Heath Soft Sector (2-90, 2-100) З.Х (512 byte sec) Ship to: Name 


O IBM-PC (Requires 2-80, CP/M-80 card) Г) Televideo 


Г] Kaypro Double Density (NCR) Г) TRS-80 Model i Base Street 
О Micropolis Mod II 0 mapper City/SUZip 
L] NEC PC 8001 L] Xerox 820 Single Density 


CP/M is à registered trademark of Digital Research, inc. Microsoft is a registered trademark ol Micrasolt 


Satisfaction is guaranteed — or your money back. If for any reason Corp TRS-80 15 a registered trademark of Toby Corp. Appia Il is atradamark of Apple Computer, Inc. 
i в Д 1 Osborne is a registered trademark of Osborna Computer Corp. Xerox 820 16 a trademark of Xerox Corp 
you're not completely satisfied, just return the package — in good Kaypro i5 a trademark of поме буз. ы Leal Y uem 9 Hoah ca Tert аге еге 
LT] * a * E 1 1 i „1чечаса ч 3 
condition with the sealed diskette unopened—within 30 days and TRAN. Nevada PILOT, Nevada EDIT. Nevada PASCAL. and Ellis Computing аге trademarks ol Ellis Com- 


we'll refund your money. puting, Inc. © 1984 Ellis Computing, Inc. 
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low them, rather than control the way 
they use computers. The trick really is 
to remove the obstacles so that those 
people can lead the way: 


UNIVERSITY OF 


MICHIGAN 
Ann Arbor, Michigan 


"We are putting tools in students hands 
that before were available only to 
teachers and scholars,’ says Karl Zinn of 
the University of Michigan. “With 
modeling or simulation tools, students 
can do more thorough research than 
scholars used to be able to do with 
graduate assistants cranking things out 
by hand. Students now have the re- 
sources to do more original and 
creative work.’ 

The first segment of the University of 
Michigan to implement an extensive 
microcomputer program is the College 
of Engineering, with its Computer-Aided 
Engineering Network (CAEN). Associate 
dean Daniel Atkins says, “We are build- 
ing what we see as the absolutely essen- 
tial computing environment, highly dis- 
tributed, with networks connecting 
everything" Apple Lisas and Macin- 
toshes, IBM PC XTs, and Apollo Engi- 
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neering Workstations are distributed in 
"open computing clusters" across cam- 
pus. Engineering students pay a usage 
fee of $100 per term. 

"We are on a schedule that will essen- 
tialy equip all our faculty. staff. and 
students with the appropriate worksta- 
tion within a couple of years; says 
Atkins. There will be computers in re- 
search labs and in every faculty mem- 
ber's office, as well as a computer on 
every desk in some classrooms. CAEN 
is working with housing administrators 
to get computer clusters into 
dormitories. 

So far, there is no plan to issue com- 
puters to individual students, though 
that may happen later. Students are free 
to buy personal computers, of course, 
and as a member of Apple's University 
Consortium, the school provides Macin- 
tosh computers at about half the retail 
price. "We're not sure how many of our 
students will buy Macintoshes; says 
Atkins. "Macintosh is still not a power- 
ful enough machine for all the needs 
that engineering students have, but it is 
beginning to get very interesting: 

Microcomputer clusters will be con- 
nected to the university network, 
UMnet, to allow access to a variety of 
mainframes and to permit file transfer 
for storage on mainframes. Eventually. 
UMnet will have connections in every 
dormitory room for personal com- 
puters, adequate dial-up capabilities for 
off-campus useys, and archival storage 
for the entire network. 

How will easy access to computing 
change the way students learn? "We are 
saturating the environment with com- 
puters,’ says Atkins, "and seeing what 


the students do with them. One of our 
criteria is that the machines support 
highly interactive graphics. This is a 
‘what if’ environment for engineers, 
where they can have experience with 
many design iterations using a power- 
ful industrial tool When students in the 
technical communications course used 
Lisas to produce their papers, instruc- 
tors noticed an enormous increase in 
the use of figures and graphics. 

The key to the success of the pro- 
gram, Atkins says, is in convincing the 
faculty to make routine use of the com- 
puters. CAEN has provided each facul- 
ty member with an office workstation. 
and most professors are also buying 
computers to use at home. The college 
provides release time from teaching 
and student assistants to help an in- 
structor develop applications. There is 
another motivation, according to Atkins: 
"The fact that the students have this en- 
vironment readily available is creating 
pressure on the faculty from below. That 
was quite deliberate" 

The College of Engineering is the test- 
ing ground for microcomputers for the 
rest of the university, and it is sharing 
information with deans of other col- 
leges, the campus computing center, 
and the university's Center for Research 
on Learning and Teaching (CRLT). Atkins 
believes it will not be long before all 
University of Michigan students have 
ready access to personal computers. 

Karl Zinn is heading a program within 
CRLT to introduce students to micro- 
computers, and he is enthusiastic about 
the Macintosh. Humanists react well to 
a screen that looks like a piece of paper, 

(text continued on page 174) 
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DATA TRANSFER PROBLEMS ? 
x olution is REFORMAT TER® Diskette Conversion Software 


* Avoids serial communication protocols. 
• Needs only one system to transfer data. 
e Converts source code and data files. 


* Allows 2-way transfer. 
* Quick, reliable, and inexpensive. 


467 Hamilton Avenue, Suite 2, Palo Alto, Calif. 94301 


VERSIONS | 


Runs On Reads/Writes 
CP/M -A—— —d»iBM 3740 
CP/M tw DEC RT-11 
CP/M-86  -««——»-IBM 3740 
CROMIX . -«——»-DEC RT-11 | 


DEC RT-11 tw CP/M 
MS-DOS  -«——m»-IBM 3740 
TRSDOS И“ «——»CP/M 
TRSDOS П -«——-DEC RT-11 
$350 *$249 
Requires 8" floppy drive. 


(415) 324-9114 TWX: 910-370-7457 
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The 5100-РС is a cost effective high 
performance floppy based system ideally 
suited to business and scientific applications. 


B LIGHTNING ONE *** 8086/8088 CPU 
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10 MHZ 
operation PRICES start at $425.00 


BH HAZITALL SYSTEM SUPPORT BOARD 
2 serial, 2 parallel ports, battery protected clock calendar, 
Hard disk controller host interface PRICE $325.00 


E LDP 128/256K DYNAMIC RAM 
Advanced dynamic RAM with LSI controller for failsafe 
operation, parity PRICE 128K—$495.00, 256K—$795.00 


ЕЮ RAM67 HIGH PERFORMANCE STATIC RAM 
High speed (100ns) low power CMOS static RAM. 128K bytes, 
extended addressing PRICE $995.00 


= LDP72 FLOPPY DISK CONTROLLER 
Single/double density, single/double sided disks, both 8" and 
5 1/4" inch drives simultaneously PRICE $215.00 


LDP88 8088 SINGLE BOARD COMPUTER 
8088 CPU, IK RAM, 8 K EPROM, Monitor RS232 serial port, 8 
vectored interrupts PRICE $349.00 


@ LIGHTNING 286—80286 CPU BOARD 
Offers 4 times the performance of a 5MHZ 8086 CPU while 
maintaining software compatibility. .......... PRICE $1395.00 


Ш OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time clock 

interrupt. Ideal for multi-user systems such as MP/M-86.* .,. 
PRICE $395.00 


*CP/M-85, MP/M-86 and CONCURRENT CP/M-88 are trademarks of Digital Research 
**MS-DOS 15 trademark of Mic. t 
Lightning One is trademark of Lomas Data Products, inc. 
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The 5100-РС by LOMAS DATA PRODUCTS: 
Offering high performance at a “low” price... 
and it's IBM-PC compatible. 


The system offers the following standard 
features: 


Ш 8 MHz 8086 CPU (8087 optional) 

Ш 128K byte RAM (expandable to 1 
megabyte) 

à RS232 serial ports and 2 parallel ports 
Battery protected clock calendar 
CONCURRENT CP/M-86* version 3.1, 
PERSONAL BASIC, CP/M 2.2 emulator and 
communications program. 

B 2double sided 5 1/4" floppy drives (720K 


bytes) 
Ш Attractive 15 slot desktop enclosure 


In addition to the above standard features many options are 
available: Winchester disk drives 10 to 40 Mbyte, 80286 
microprocessor, and IBM-PC compatible graphics support 
(JUNGS4). If you re using an IBM-PC or other compatible and 
you want to improve the performance of your software, 
LOMAS DATA PRODUCTS is the solution. 


. 4 


THUNDER 186 is the only complete S100 BUS, 16 bit 
single board computer available today. This board 
comes complete and ready to plug into an enclosure 
and run. It comes with the most advanced micro- 
processor operating system CONCURRENT CP/M-88, 
which in addition to running CP/M-86 programs also 
runs MS-DOS programs. This board offers the perfect 
combination of performance and cost. Price with 256K 
bytes of RAM only $1595.00 


All of LDP boards are fully tested to exacting stan- 
dards and carry a one year warranty. We specialize in 
16-bit products & support the four major operating sys- 
tems for 16-bit processors: CP/M-86*, MP/M-86, 
CONCURRENT 

CP/M-86*, and 

MS-DOS (PC-DOS). D 

Dealer inquiries 

invited, 

LOMAS DATA PRODUCTS, INC. O 66 Hopkinton Road, 
Westboro, MA 01581 0 (617) 366-6434 0 Telex: 4996272 
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AS IN.. "CARING" 


YOU'LL 
GET MORE 
OUT OF PLUM HALL 
C LANGUAGE AND 
UNIX" TRAINING 
SEMINARS... 


BECAUSE WE PUT MORE INTO THEM. 


e aring that you thoroughly understand and 
really learn to be proficient in C language or 
UNIX is what Plum Hall is all about, 


Over 100 corporations and thousands of individuals 
nationwide have come їо Plum Hall for expert C 
language and UNIX training. From beginners to 
advanced, from individual public seminars to in- 
house corporate sessions, Plum Hall offers a wide 
variety of intensive, hands-on C language and UNIX 
training seminars. Our instructors are experienced, 
dedicated experts who really care about your C and 
UNIX training needs. If you are ready to be proficient 
in Clanguage and UNIX, it is time to call Plum Hall. 


SEMINAR SCHEDULE 


CITY С Advanced C 


Boston Jun 18-22 Jun 44-15 
New York Jul 46-20 Jul 09-13 
Raleigh NC — = 


San Diego Jun 44-45 Е 
Jul 46-20 
Aug 20-24 
Sep 17-21 


— Sep 10-14 


Tuition is $1,000.00 for all 5-day Plum Hall 
Training Seminars. 


Full payment or purchase order will reserve your 
place in the course. Full payment due be first of the 
Seminar. Substitution of alternates is freely permitted. 


To enroll in a Pium Hall Training Seminar, or for 
more information, call Joan Hall at 609-927-3770. 


PLUM HALL 


4 SPRUCE AV 
CARDIFF NJ 08232 
609-927-3770 


UNIX is a registered trademark of 
AT&T Ball Laboratories. 
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he says. A small. transportable machine 
like Macintosh makes an unthreatening 
demonstration possible: you can bring 
the machine to the person, rather than 
bring the person into a special com- 
puter room filled with unfamiliar equip- 
ment. 

Zinn stresses the importance of activ- 
ities that shift the user's focus from the 
machine itself to the process of commu- 
nicating with other people through the 
computer. For several years CRLT has 
helped students and faculty use its com- 
puter-based conferencing software, first 
on the UM timesharing systems, and 
now on microcomputers. Convenient 
access to microcomputers, Zinn Says, 
expands personal and academic com- 
munication possibilities. 

"Computer centers are more and 
more going to become information 
centers;' says Atkins. "If we end up go- 
ing in the direction of lots of isolated, 
noncommunicating computers, that's 
going to be a step backward. We have 
to build a network that allows access to 
databases, to the technical library, to na- 
tional networks, to electronic communi- 
ties of people doing research together. 
The challenge is not really that of ac- 
quiring lots of personal computers. The 
challenge is integrating them in a dis- 
tributed environment: 


Drexel | 
University 


i> 


Philadelphia, Pennsylvania 


“Our approach to microcomputing has 
been to enhance undergraduate educa- 
tion. We picked a machine that we felt 
would support that aim. We are not try- 
ing to serve every possible goal that 
computers could serve on an academic 
campus." Brian Hawkins, assistant vice- 
president for academic affairs, feels that 
Macintosh is an ideal tool for Drexel 
students. Half of the university's 
students commiute to campus, and 

(text continued on page 176) 
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WA THE EA WAY 
There's only one cable on the 
market that allows you to hook 
your computer to virtually any 
peripheral. It's the Smart Cable 
Its on-board logic matches 
any RS-232 port to 
another. Instantly And auto- 
matically. No other cable 
can do it. So dont face 
the problem of needing 
\ a new cable for every 
WE new connection. 
Buy the only cable 
се ү you'll ever need to 
buy. The Smart 
EN Cable. Suggested 
b retail $89.95. 
e. INC. 
11811 N.E. First Street 
Bellevue, WA 98005 


(206)451-0232 
TELEX 701 472 IOTECH UD 
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every term a third of them work in busi- 
ness and industry as part of Drexel's 
cooperative education program. 
Hawkins believes the Macintosh is 
powerful, flexible, and portable enough 
to meet their needs. 

As of this spring, all freshmen are re- 
quired to have access to a Macintosh. 
Although most Apple University Con- 
sortium schools will not have large num- 
bers of Macintoshes until fall of this 
year, Drexel received a large shipment 
of them in February. According to Apple 
sources, this commitment was based on 
Drexel's aggressive and well-publicized 
plan to get computers to all students. 

Students can buy the computer from 
the university for $1000, with financing 
from the school if necessary. or they can 
work out independent arrangements. 
Disks and some peripherals will be avail- 
able from the university bookstore at a 
discount. 

А student advisory committee and a 
student-run users’ group were in place 
before the computers were distributed 
on campus, running demonstrations 
and tutorials and raising student com- 
plaints and concerns. "We have been 
impressed with Drexel's planning.’ says 
Steven Weintraut of the Student Micro- 
computers Advisory Committee. "Every 
time we come up with a question. they 
have an answer.’ 


Drexel freshmen are 
required to have access 
to a microcomputer. 


МІ 
ШШ 


iri 


IN TERNATIONAL CORP 


| 
1 


The most advanced industrial grade high-tech, high 
quality, sleek style S-100 bus main frame. 


e Front panel LED display for TIME/DATE and temperature 


of internal system air flow... 


* Heavy duty power supply meeting todays standards for 
multi-user multi-tasking high speed CPU applications... 


* A variety of front panels for floppy and winchester 


configuratioins... 


• Synthesized warning voice indicator... 


2100 N. Hwy. 360, Suite 1807, Grand Prairie, Texas 75050, (214) 660-1955, Telex 703033 
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ADVANCED INDUSTRIAL GRADE È 
5.100 MAIN FRAMES 4 


There are no immediate plans to net- 
work the Macintoshes, partly because 
the student population is so mobile. 
Many will use the computer at home or 
at the job. “1 can't hardwire that world: 
says Hawkins. "Certainly we have long- 
term plans for networks to support our 
academic program. Our approach for 
the first two years is based on the stand- 
alone capability of the machine. After 
that, we will network as needed: 

Faculty training has run for more than 
a year to prepare for the onslaught of 
microcomputers. Applications and dem- 
onstrations, some of them designed on 
other computers, will be available im- 
mediately, and a software review center 
in the library will enable instructors to 
see what is already available in par- 
ticular fields. 

A fringe benefit of the microcomputer 
program, according to Hawkins, is the 
faculty's renewed interest in teaching 
methods. “Because of the change in 
technology, there seems to be a greater 
willingness to look at the educational 
technology as well as at how to best 
present concepts and ideas: 

Drexel administrators share a concern 
voiced by educators at other schools: 
how will the computer change students 
lives? Sociology professor Joan McCord 
is beginning a five-year study to mea- 
sure changes in values, attitudes, stress, 
and time use among students and facul- 
ty. "You dont have to have an attitude 
toward the telephone, but you use it 
and it changes the way you approach 
problems. Just as the wide use of tele- 
phones changed lives, habits, and atti- 
tudes, so could the widespread use of 
computers.” 


E 


— | 


BROWN UNIVERSITY 
Providence, Rhode Island 


Brown University is involved in a $50 
million research and development proj- 
ect with IBM. In a few years, students 
and faculty may be using graphics- 
based. fully networked IBM "scholars 
workstations" designed at Brown. In the 
meantime, a lab full of Apollo com- 
puters is changing the way students 
learn, and the Macintosh will probably 
be a hit on campus. 

Microcomputers are just beginning 
their incursion into students’ lives at 
Brown. There is no overall plan to get 
a computer to every student, but 
Brown's participation in the Apple Uni- 
versity Consortium means that the Mac- 
intosh will be readily available. Bill 
Shipp. director of Browns Institute for 
Research in Information and Scholar- 
ship, says, "The fact that a student or 
faculty member can have an affordable 
machine makes all the difference in the 
world. The average student will think of 
refrigerators and computers in the same 
thought.” 

English professor George Landow be- 
lieves that easy access to computing 
can give liberal arts students some of 

(text continued on page 178) 
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_ The recent Datapro Microcomputer —— 


User Survey reported a 3.8 overall user 
шас je | out of a possible 


: " А SAGE il 
Sure, we like to read about ourselves scoring high marks 


in market studies. Our users do also. We appreciate the — | 
positive comments written about us by writers and editors 
around the world. But, as much as we enjoy the reports, 


it doesn't really surprise us. 


We've designed performance into every computer system 
we manufacture. Not just speed, but flexibility, functionality 

y. Sage has been building high performance 
68000 multi- -user systems longer than anyone, and we 
know that designing performance into our product requires 
time, attention to detail and a non-compromising attitude 
of doing things right. 


Sage systems are available with nine different operating 

: systems, 23 languages and over 300 application programs 
in 50 different categories. All systems come with a 90-day 
warranty, extendable to 3 years. And we have hundreds of 
dealers worldwide. 


If you would like to know more about Sage and our Sage Il 
and IV microcomputer systems, call or write today for your 
free copy of the 28-page Sage Product Catalog. It offers all 
you need to know about Sage, and how we design 
performance into every product we sell. 


Reno: 702-322-6868 
Dallas: 214-392-7070 
Boston: 617-229-6868 


Rena: 4905 Energy Way, Reno, Nevada 89502 (TWX 910-395-6073 SAGERNO) 
Dallas: 14755 Preston Rd., Suite 600, Dallas, TX 75240 Ny 
Bosten: 15 New England Exec. Park, Suite 120, Burlington, MA 01803 кани Жыны» 


(text continued from page 176) 

the same research advantages that 
scientists have enjoyed. "With a 
scholar's workstation that could tie in to 
the university, or perhaps someday the 
Library of Congress catalog on line, 
someone doing research at a very so- 
phisticated level could have a great 
many facts immediately available. One 
could teach students in the humanities 
to do the same kind of hands-on re- 
search that has been done for a long 
time in science courses; 

Students in computer science courses 
at Brown are involved in a new sort of 
learning experience, one that may even- 
tually be applied in other disciplines. In 
a lab equipped with 60 Apollo com- 
puters, students can watch dynamic 
graphic simulations of algorithms in 
operation. A typical lecture in this class 
includes a 20-minute "movie" illustrat- 
ing an algorithm. 

According to Bob Sedgwick, who 
teaches the class, more students learn 


BUTE 


Д 
+ 


BYTE Back Issues 
P.O. Box 328 
Hancock, NH 03449 


178 BYTE * JUNE 1984 


Tore] a7 [re] on ENSE 
| | [ ezia perpe 
Feb. | | |рл5758325335] һзл0и 
мү | [| e| |элзши» 
ШШЕ ОТЕ: ТЕТЕ ТЕ? 
ESTEE 
[izolata] [asa] 
ТОО ТЕ ШШ ТЕ ТЕ ШШ 
[fone sears] ззат 
fazana ЕСТЕ 
| ерата рое — 
L| ea ezans _ 
T лозата 


Circle and send requests with payments to: 


EDUCATION SURVEY 


advanced material faster with the simu- 
lations. Enrollment in the course is twice 
what it was last year. He found, however, 
that there was a limit to the information 
people could absorb in the visual form. 
"Every once in a while the entire class 
would say ‘Stop!’ and wed have to 
freeze everything for about 15 minutes 
to explain what was going on. Eventual- 
ly the students in the class got to accept 
it, though someone coming in from out- 
side would be bewildered” Sedgwick 
looks forward to next year, when he'll 
work with students who already have 
experience with the medium. 

The simulation system may be 
adapted for other computers, including 
the IBM workstation and possibly the 
Macintosh. "There is a question of per- 
formance” Sedgwick says. "I think we 
can do a lot on the Mac, but we can't 
do everything.’ What's important, says 
Bill Shipp, is to get people in different 
disciplines to think about the ways they 
work and the kinds of tools they use. 
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DARTMOUTH COLLEGE 


Hanover, New Hampshire 


Dartmouth has a long tradition of stu- 
dent computing. In the sixties, when the 
school developed its timesharing sys- 
tem, students were the principle users, 
and computing was a service provided 
freely to all. Even before the advent of 
personal computers, 95 percent of stu- 
dents used computers while at Dart- 
mouth. The move toward personal com- 
puters will draw from and build upon 
the timesharing system already in place. 

(text continued on page 181) 
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The Rixon® PC212A offers you the only 300/1200 BPS full duplex "-— 11:8; d 
modem with auto dial and auto answer that plugs directly into any of i B 

the IBM PC? * card slots. Because the Rixon PC212A was designed -~ 

specifically for the IBM PC, it is loaded with user benefits. "da Ё. 

The PC212A eliminates the need for an asynchronous communications COM 7.7. ov а 
adapter card and external modem cable, this INI Be 
alone saves you approximately $190. The 
PC212A provides an extra 25 pin EIA RS232 
interface connector, a telephone jack for 
alternate voice operation, and a telephone line 
jack for connection to the dial network. 
Without question, the PC212A is the 
most user friendly, most reliable, and 
best performing modem for your 


ІВМ PC. An internal microproces- 
sor allows total control, operation, j 


and optioning of the 

PC212A from the keyboard. 

A user friendly HELP list of 

all interactive commands is 

stored in modem memory for 

instant screen display. Just a 

few of the internal features 

are auto/manual dialing from А 
the keyboard, auto dial the 

next number if the first 

number 1s busy and instant 

redial once or until answered. 

In the event of power disrup- 

tion a battery back-up pro- 

tects all memory in the PC212A. In 
addition, the PC212A is compatible 
with all of the communication pro- 
grams written for the Hayes 
Smartmodem TM **such as 
CROSSTALK.™tAlso available 

for use with the PC212A is the ت‎ 

Rixon PC COM I, ™ X a communications software pro- 

gram (Diskette) and instruction manual to enhance 

the capabilities of the PC212A and the IBM PC. PC COM 

1 operates with or replaces the need for the IBM 

Asynchronous Communications Support Program. The pro- 

gram is very user friendly anti provides single key stroke control of 
auto log on to multiple database services (such as The SourceSM&), as well 
as log to printer, log to file transfer and flow control (automatic inband 


* ІВМ is a registered trademark of the 
International Business Machine Corp. 
"> Hayes Smartmodem is a product of 
the Hayes Stack ™ series, a 
registered trademark of Hayes 
Microcomputer Products Inc. i 


or manual control}. PC COM I is only $49.00 if purchased at the same + CROSSTALK is а trademark of 
time as the PC212A. The PC212A comes with a 2 year warranty. For " Id ya 

. . " is a trademark of 
more information contact your nearest computer store or Rixon B Rizon Inc. 
direct at 800-368-2773 and ask | & The Source is a servicemark of 
for Jon Wilson at Ext. 472. E ا پاچ ت‎ 

30434 © RIXON INC. 1983 

TE 5499. АШКЫ 
PC212A WITH 2120 Industrial Pky., Silver Spring, Md. 20904 


ASYNCH PORT ...... $539. . 301-622-2121 TWX 710-825-0071 TLX 89-8347 
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{text continued from page 178) 

Entering freshmen will be required to 
buy Macintoshes this September. "A 
personal computer will be one of the 
tools of the trade that every student has, 
like a textbook” says William Arms, vice- 
provost for computing and planning. 
Students can pay for their computers 
over time, as with any student cost, and 
financial aid will take the cost of the 
computers into account. 

Macintoshes will be used both as free- 
standing computers and as terminals to 
the timesharing system, Arms says. 
Word and graphics processing, selected 
applications, and BASIC are the first 
priorities for the Macintosh as a stand- 
alone computer. For electronic mail, lib- 
rary access, and large programs, the 
Mac will serve as a terminal to the 
school's larger computers. 

Although BASIC was developed at 
Dartmouth, Arms says that the com- 
paratively crude versions of the lan- 
guage currently available are an embar- 
rassment to the school. BASIC's original 
authors, John Kemeny and Tom Kurtz, 
have promised that a modern version 
will be available for the Macintosh by 
fall. 

The high-speed communications net- 
work already in place at Dartmouth will 
be extended to all student dormitory 
rooms by September. Outlets in dorm 
rooms will link students Macintoshes to 
each other, to computers in depart- 
ments and administrative offices, and to 
the mainframes in the Kiewit Computa- 
tion Center. 

"The key to all of this is the faculty 
says Arms. Many faculty members are 
already involved in software develop- 
ment, funded by a grant from the Sloan 
Foundation. When the Dean of Arts and 
Sciences surveyed the Dartmouth 
faculty, he found that a third had plans 
to use the computers in their courses 
within a year. The interested faculty 
were evenly distributed among the 
humanities, sciences, and social 
sciences divisions. 

Many of the initial proposals for soft- 
ware development are based on 
materials already available on the time- 
sharing system. Conversion projects in 
mathematics, writing. philosophy, art, 
social science, literature, psychology. 
music, and physical sciences are well 
under way. Every faculty member who 

{text continued on page 182) 
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graphics capability as well as 
expanded user features. For a 
small investment, your Z19 now 
rivals the horsepower of very 
expensive terminals. 
You get Tektronix 4010 
compatibility to run industry 
standard graphics software. In 
the text mode, you get DEC 
VT100 compatible 80 and 132 
column formats and 24/49 line 
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(text continued from page 181) 

expects to do curriculum work will have 
a Macintosh or a Lisa, some of which 
have been donated by Apple. Software 
developed at Dartmouth will be shared 
with other universities through the 
Apple University Consortium and the 
Sloan Foundation. 

"We have a very simple ambition.’ 
Arms says, "and that is to be an out- 
standingly good liberal arts university. 
| would hate to see computing seen as 
something special, rather than simply as 
a good tool 
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REED COLLEGE 
Portland, Oregon 


Reed is the smallest member of Apple's 
University Consortium. A college with a 
reputation for rigid academic standards, 
it may serve as a proving ground for the 
impact of large numbers of microcom- 
puters on a student population. 

Reed will provide Macintoshes to the 
academic community without cost to 
students. This is to be accomplished 
through donations from friends of the 
college and corporations. No one, how- 
ever, will be required to use the com- 
puter. Richard Crandall, chairman of the 
Technical Resource Committee, says, "lf 


і 
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a student finds a personal computer 
conducive to thinking, then it is wel- 
come. If the personal computer is 
forced, it may not be welcome. If a 
liberal arts education is going to mean 
anything, it has to be supported with ac- 
cess, but not requirement.” 

In August of 1983, Reed published a 
five-year master plan for computing re- 
sources, covering the microcomputers, 
new mainframe and mid-sized com- 
puters, development of the Computer 
Center, and establishment of an Infor- 
mation Resource Center. The Informa- 
tion Resource Center will be a central 
location for printing facilities and graph- 
ics terminals. It will also be a place 
where people can meet to discuss their 
computer problems and techniques. 
"This should reduce some of the isola- 
tion that might be caused by many in- 
dependent terminals; says Crandall. 

The first Macintoshes that arrive at 
Reed will go to the Information Re- 
source Center. After that, faculty mem- 
bers will get computers, then depart- 
ment and division support staff. Library 
workstations are the next priority. and 
individual allocations for students are 
last on the list. 

Reed plans an icon-oriented network, 
which will link all the campus com- 
puters, from the mainframe to the inte- 
grated system level, to the Macintoshes. 
According to Crandall, "The Macintosh 
is ideal for this kind of network, because 
its possible for an individual to visualize 
the entire Reed campus, academically 
and geographically" He adds, "Macin- 
tosh has many of the features we would 
have designed in if we had specified an 
academic computer.’ 


Your IBM Model 50, 60, 65, 75, 85 or 95 Electronic Typewriter сап 


be an RS232 PRINTER or TERMINAL using our Model 5060 
Interface. Our Model 300 Interface can even connect your IBM 
Electronic typewriter directly into a phone connector to send 

or receive ELECTRONIC MAILI. 


Both Versions can be easily instalied and require NO 


modilications to the typewrlter. 


CME ППС CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave, Fountain Valley, CA 92708 (714) 848-3947 


182 BYTE * JUNE 1984 


DALLAS BAPTIST 
COLLEGE 
Dallas, Texas 


Dallas Baptist College is a small school. 
with only 1300 students. Dallas Baptist's 
microcomputer is small, too: in the fall 
of 1983 incoming freshmen were re- 
quired to buy Radio Shack Model 100 
portable computers. 

The scope of the project at Dallas 
Baptist is certainly not small. however. 
The computers are used throughout the 
curriculum; in any freshman class, at 
least three assignments per term must 
make use of the computer. 

Word processing is a primary concern 
at Dallas Baptist, according to Bill Moos, 
assistant professor of computer science. 
Students will have the opportunity to 
write more and will therefore learn to 
communicate better, he says. The word 
processor bundled with the Model 100, 
supplemented with third-party and in- 
house software, is adequate for 
students needs, Moos says. 

Computer literacy classes have been 
required at Dallas Baptist since 1982. 
Now that students have portable com- 
puters, introductory computer literacy 
is a hands-on course. Everyone learns 

(text continued on page 184) 
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Tractor Feed and Auto Cut Sheet Feed. Not only that, the 
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word processing applications. And who says a great printer 
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[text continued from page 182) 

at least the rudiments of BASIC pro- 
gramming, and the more advanced 
BASIC course, though not required, is 
well attended. 

The goal of the microcomputer pro- 
gram is to produce students who will 
have a competitive advantage in busi- 
ness and industry, both because they 
will be familiar with computers and 
because they will be more experienced 
communicators. "We wanted a general 
support tool so that students can in- 
crease their overall productivity" said 
Moos. "This is not just something more 
to learn. We feel our students will have 
a head start in business" 


DREW COLLEGE OF 


LIBERAL ARTS 
Madison, New Jersey 


The head of Drew's computer initiative, 
Richard Detweiler, is a psychology pro- 
fessor. Why a psychologist? "We are not 
doing something for computer scien- 
tists, or even for people who are inter- 
ested in computers; Detweiler says. "We 
are doing something which is important 
for people in today's world: 
Detweiler sees two purposes for intro- 
ducing the computer: to enhance edu- 
cation in the short term and to prepare 
students for the computer-driven world 
they will face when they graduate. "If 
students are to function successfully 
and make a contribution to the society 
in which they live, the ability to use the 
microcomputer or computers in general 
as tools, as problem solvers in an every- 
day way, is absolutely crucial. The only 
way to accomplish that is through a per- 


Drew will issue 

Epson QX-10s to 
freshmen matriculating 
this fall. 
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The Apple University Consortium 


By the end of 1984, twenty-three Ameri- 
can universities will have bought 50,000 
Macintosh computers for faculty, 
students, and staff. As members of the 
Apple University Consortium, these 
schools will get a big price break on the 
machines—students will pay about $1000 
(plus tax) for a Macintosh at most Con- 
sortium schools. 

One of the program's goals, according 
to Steve Jobs, chairman of the board of 
Apple is to "help Apple discover new ap- 
plications for its products" Software will 
be shared among Consortium members. 
"There will be a consortial spirit" says 
Drexel's Brian Hawkins. Consortium mem- 
bers, however, are not bound by contract 
to license to Apple the software they 
develop. In fact, some universities are 
planning to market their proprietary soft- 
ware and are beginning to consider in- 
house and third-party development 
schemes. 

Most schools will have a full compli- 
ment of Macintoshes by September. For 
now, many colleges have enough ma- 
chines for demonstrations and software 
development, but not enough to pass out 
to students. The exception is Drexel 
University (see page 174), where students 
received their computers in February and 
began using them for classwork with the 
spring term. 

Apple's retail dealers in university towns 


sonal ownership kind of approach“ 
Drew will issue an Epson QX-10 with 
a 16-bit 8088 coprocessor to each fresh- 
man matriculating this fall. Rather than 
charge students directly for the equip- 
ment. however, Drew will allocate funds 
from tuition to the project over the next 
several years. Students will take the ma- 
chines with them when they graduate. 
Any faculty member who wants a 
computer can have one, and much of 
the administrative staff will be using the 
Epson. Current students can buy an Ep- 
son at a Drew-supported discount or 
use the computers that will be scattered 
across campus in public clusters. 
Drew settled on the Epson QX-10 after 
considering many other machines, in- 
cluding the Macintosh. "We decided 
against the Macintosh because of its 
proprietary operating system and the 
fact that it would lock us in to Macin- 
tosh and Macintosh descendants. We 
did not want to be tied to a specific ma- 


have mixed reactions to the plan. They 
cannot match the Consortium's discount, 
and many feel they are losing business 
to the schools. Some retailers, however, 
see the program as a way to open pre- 
viously untapped markets. In Provo, Utah, 
Brigham Young University has taken steps 
to protect the local dealers. Each student 
who buys a Mac signs over to the univer- 
sity the right to buy the computer if the 
student sells it within five years. “We are 
a small community, and we must be sen- 
sitive to dealers needs,’ says BYU's Lynn 
McClurg. 

No doubt a black market in Macin- 
toshes will flourish for a time in many 
university towns. Already, ads are show- 
ing up in local papers, offering students 
a quick profit on the machines. Some will 
regret selling the computer, though. No 
school will sell more than one to a stu- 
dent, and, according to Hawkins, “A stu- 
dent who sells his or her Macintosh is 
committing academic suicide.” 


Apple University Consortium members are Boston 
College, Brigham Young, Brown, Carnegie- 
Mellon, City University of New York, Columbia, 
Comell, Dartmouth, Drexel, Harvard, North- 
western, Princeton, Reed, Rice, Stanford, Univer- 
sity of Chicago, University of Michigan, Univer- 
sity of Notre Dame, University of Pennsylvania, 
University of Rochester, University of Utah, 
University of Washington, and Yale. 


chine for the future;' says Detweiler. He 
believes that the large body of pub- 
lic-domain software available for MS- 
DOS and CP/M will be an advantage to 
students. 

By September, when freshmen begin 
using their computers, software will be 
in place for introductory courses 
throughout the academic disciplines. 
Word processing will be a built-in part 
of freshman writing courses, so faculty 
can demand refinements and rewriting 
wherever necessary. Detweiler believes 
that students can absorb the routine 
parts of learning, such as names and 
dates in history or vocabulary in foreign 
languages, through computer drills out- 
side of class, freeing class time for 
higher-level learning. 

"We are a liberal arts institution;' says 
Detweiler, “and we believe that for 
people to be liberally educated they 
need to know how to use the computer 
as a tool" m 


See Software. 


Dick is a programmer. Dick is bored. Harried. Dick strug- 
gles with trace chores. Debugging routines. Nonexistent 
documentation. Hidden bugs. So Dick is four months 
behind schedule. And customers are 
upset when bugs slip through. 


They yell and make Dick =~ 
upset. They make Mien 


Dick’s boss upset. 
Nobody Ф: P у 
is very | 
see Software 


happy. 
+ | l. Jane is a happy program- 


mer. She uses ANIMATOR™ 
Its a VISUAL PROGRAMMING" aid for 
MICRO FOCUS" LEVEL II COBOL” It runs on 
a micro. It makes child's play of test and 
debugging tasks. 

With ANIMATOR Jane sees a picture of 
the program explaining itself. In real time. In 
COBOL source code. ANIMATOR tracks the 
program's exact execution path. Including sub- 
routine branches. Jane can have the program run 
fast. Or slow. Or stop. With one key. This makes 
it easy to spot problems. Insert fixes. Set break- 
points. Instantly. 

Jane's programs are best sellers. They're 
delivered on time. With no hidden bugs. Jane's 
boss likes this about Jane. Because he doesn't 


like customers to yell at him. 
Run, Software, 
| t ы This software vendor just 


went public. Because he 
doubled productivity. Eliminated bugs. 
Cut costs. Produced terrific applications. 
Beat the competition to market. And 
customers don't yell at him anymore. 


Allthanks to ANIMATOR. 
See ANIMAT OR now. LEVEL п COBOL ANIMATOR icc NN MICRO FOCUS and the MICRO 
Let ANIMATOR help you do better p-----7-*7-7-]-'------.----2--2.-2--------2--2-2--------- 


market. Write for more information. | I'd like more information 

Or call (415) 856-4161. Right now. TM ٣ 
| 
l 
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IE 2213A/2215A THE PERFORMANCE? 
60 MHZ OSCILLOSCOPES PRICE STANDARD 


Tek's best-selling 

60 MHz scopes: 

Now 25 ways better for 
not a penny more! 


Now Tek has improved its 
2213/2215 scopes with brighter / 
displays. Greater accuracy. 
And more sensitive triggering. 
At no increase in price 

The 60 MHz 2213 and dual time 
base 2215 have been the most 
parua scopes in Tektronix 


giving these scopes the final measure 
of convenience. 
Triggering, sweep accuracy, 
d and many more major 
ifications are better than ever. 
‘Check the performance chart: not 
bad for scopes already considered 
ine leaders | in their class! 


istory. Now, Tek The price: still 
introduces an 'A" | $1200* for the 
series update with 2213A, $1450* for 
more than 25 speci- the 2215A. Or, step 
fication and feature up to the 100 MHz 
enhancements — 2235 for just $1650"! 


things you have 
asked for such as 
single sweep— all 


You can order, ob- 
tain literature, or 
get expert tech- 


included at no nical advice, 
added cost. through Teks 
A brighter National Market- 
display and new (С ing Center. 
vertical атр! GE MIL Direct orders 
fier design - 7E] ! include oper 
provides sharp ator manuals, 
crisp traces. | снн — n | two 10X probes, 
That makes the 553A | enhancement = “А” Series 15-day return policy, 
2215A a prime candidate CRT brightness 14 kv accel. potential 10 kv accel. potential world-wide service back- 
for tasks like TV trouble- Vertical accuracy 3%, 0* to 50°С 3%, +20° to 30°С up and comprehensive 
vival” and testing, Chop rate 500 kHz 250 kHz 3-year warranty. 
where fast sweeps are Input capacitance 20 pF 30 pF : 
typical. CMRR 10 to 1 at 25 MHz 10 to 1 at 10 MHz Talk to our technical 
New features include Channel isolation 100:1 at 25 MHz Not specified experts. 
10 d оаа A Trigger sensitivity (int) 0.3 div at 5 MHz 0.4 div at 2 MHz Call toll-free: 
switc , ѕерагаїе TV triggering 1.0 div compos. sync 2.0 div compos. sync 00-4 
dual intensity controls Sweep accuracy (in 10X) 4%, 15° to 35°C 5%, 20° to 30°C 1-8 26-2200 
(2215A only), and power- Delay jitter 20,000 to 1 (2215A) 10,000 to 1 (2215) Ext. 183. 
on light: additions custom- ___———0.000to 1 (2213A) 5.000 to 1 (2213) | ^ in Oregon call collect: 
ers have suggested for Holdoff Range 1001_41 (8508) 627-9000 Ext. 183. 


f ш 
текёЕгогих: 
COMMITTED TO EXCELLENCE 
*Price F.OB. Beaverton, OR. 
All scopes are UL Listed and CSA 
approved. 3-year warranty includes 


CRT and applies to 2000 lamily oscillo- 
scopes purchased afler 1/1/83 


Copyrigh ©1984, Teklronix, Inc. All rights reserved. TTA-438 


THEME 


PROGRAMMING 
BY REHEARSAL 


BY WILLIAM FINZER AND LAURA GOULD 


An environment for developing 


PROGRAMMING BY REHEARSAL is a 
visual programming environment that 
nonprogrammers can use to create 
educational software. It combines many 
of the qualities of computer-based 
design environments with the full power 
of a programming language. The em- 
phasis in this graphical environment is 
on programming visually; only things 
that can be seen can be manipulated. 
The design and programming process 
consists of moving “performers” around 
on “stages” and teaching them how to 
interact by sending “cues” to one 
another. The system relies almost com- 
pletely on interactive graphics and 
allows designers to react immediately 
to their emerging products by showing 
them. at all stages of development, ex- 
actly what their potential users will see. 
The process is quick, easy, and enjoy- 
able; a simple program may be con- 
structed in less than half an hour. The 
beginning set of 18 primitive per- 
formers, each of which responds to 
about 70 cues, can be extended as the 
designers create new composite per- 
formers and teach them new cues. 
We were motivated to undertake this 
project by our desire to give program- 
ming power to those who understand 
how people learn; we wanted to elimi- 
nate the need for programmers in the 
design of educational software. Pro- 
gramming by Rehearsal is implemented 


educational software 


in the Smalltalk-80 programming en- 
vironment and runs on a large, fast, per- 
sonal machine: the Xerox 1132 Scienti- 
fic Information Processor (the Dorado}. 


COMPUTERS AND INTUITION 


In the spring of 1980 our attention was 
focused on a topic we called Computers 
and Intuition. It seemed to us that newly 
available, high-resolution computer im- 
ages, combined with interactive control 
over these images, constituted a new 
medium for the presentation of informa- 
tion and concepts. We were particular- 
ly concerned with the implications that 
this interactive computer graphics 
medium might have for education. 

We were also thinking about how par- 
adoxical it was that the computer was 
often viewed as an engine for improv- 
ing cognitive and analytical skills, while 
it might turn out that because of its 
William Finzer is a consultant with the System 
Concepts Laboratory at the Xerox Palo Alto 
Research Center and an instructor and cur- 
riculum developer in the mathematics department 
at San Francisco State University (1600 
Holloway, San Francisco, CA 94132). 

Laura Gould has been a member of the Small- 
talk group at the Xerox Palo Alto Research 
Center for the past seven years. She is now Na- 
tional Secretary of Computer Professionals for 
Social Responsibility (POB 717. Palo Alto. CA 
94301). 


superlative dynamic graphics, its main 
new contribution to education might be 
in the enhancement of nonanalytical, in- 
tuitive thought. 

Such ideas were certainly not new. 
Even 15 years ago, a few farseeing peo- 
ple proposed that computer graphics 
would have a profound effect on human 
learning. As Brown and Lewis wrote in 
1968, "In the same way that books sup- 
port man’s linear and verbal thinking, 
machines will support his graphic and 
intuitive thought processes" (See refer- 
ence 1.) Similarly, in 1969 Tony Oettinger 
wrote "Computers are capable of pro- 
foundly affecting science by stretching 
human reason and intuition, much as 
telescopes or microscopes extend 
human vision.” (See reference 2) It 
seemed that now we had both the soft- 
ware and hardware to realize these 
visions. 

From these ruminations grew the de- 
sign and implementation of a system 
called TRIP which attempted to give 
students an intuitive understanding of 
algebra word problems through the ma- 
nipulation of high-resolution pictures. 
(See reference 3.) TRIP. implemented in 
the Smalltalk-76 system (see reference 
4) on research hardware, a Xerox Alto, 
took about two months to design and 
four months to implement. It was struc- 
tured in the form of a kit so that 

(text continued on page 188) 
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REHEARSAL 


In the Rehearsal 
World, only things 
that can be seen 
can be manipulated 


(text continued from page 187) 

teachers could add new time-rate-dis- 
tance problems fairly easily; it included 
a diagram checker, an animation pack- 
age, an expression evaluator, and an ex- 
tensive help system. Members of the 
computing profession were impressed 
that we were able to bring to life such 
a complex, general graphical, yet 
robust and helpful system in such a 
short time. Educators, however, were 
usually aghast that so much time and 
effort were needed to produce a single 
system and that the result was, in their 
view, so limited. 

After we had pilot-tested TRIP and 
were thinking about what project to take 
on next, we realized that our interest 
had shifted up one level, from the ac- 
tual design of educational software to 
the design of a "design environment" 
for educators. As our colleagues were 
busy building.the Smalltalk-80 environ- 
ment (see references 5, 6, 7, and 8), we 
undertook the task of extending and 
reifying that environment to allow cur- 
riculum designers who did not program 
to implement their own creative ideas. 


DESIGNER CONTROL 


The work described here is based on 
the belief that it should be possible to 
place the control of interactive com- 
puter graphics in the hands of creative 
curriculum designers, those with an 
understanding of the power of such sys- 
tems but not necessarily with the abil- 
ity or willingness to write the complex 
programs that are necessary to control 
the systems. 

Design and implementation constitute 
two phases of a feedback loop. In most 
design situations, in which program- 
ming is a separate and specialized skill, 
the designer must somehow convey em- 
bryonic ideas to a programmer, perhaps 
by sketching on paper or talking. Then 
the programmer goes away to write a 
program so that something shows on 
the screen to which the designer can 
respond. This process introduces inter- 
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ruption, distortion, and delay of creative 
design. 

In the creation of educational soft- 
ware it is particularly important that the 
design decisions be made by someone 
who understands how students learn 
and what they enjoy rather than by 
someone whose expertise is in how 
computers work. Too much of the edu- 
cational software we see today has a lot 
of fancy graphics but little real learning 
content. We hope that if educators have 
more direct control of the computer. 
they will create high-quality software. 

In the environment we describe here. 
the designer begins by sketching the 
description, not in words or on paper. 
but directly on the computer screen. 
This sketching is not free-form but is 
done with the aid of specially provided 
graphical entities. If the designer's ideas 
are rather vague, the process of sketch- 
ing may help to define them: if the ideas 
are well defined, they can be quickly ac- 
cepted, rejected, or improved. In either 
case, nothing is lost in the translation 
process, as the only intermediary be- 
tween the designer and the product is 
a helpful, graphical computer system 
that gives immediate response. Since 
there is no waiting, the designer is in- 
volved in a collaborative, creative pro- 
cess in which there is minimal invest- 
ment in the current production; thus a 
poor production can be rejected quickly 
and easily, and a good one pursued and 
improved. 


THE REHEARSAL METAPHOR 


А large, supportive design environment 
needs a potent metaphor in which the 
unfamiliar concepts of programming will 
have familiar, real-world referents. Our 
goal was that the metaphor would serve 
as a guide to the designers without get- 
ting in their way. 

Smalltalk is an object-oriented lan- 
guage. This means that all the basic ele- 
ments of programming—strings, num- 
bers, complex data structures, contro! 
structures, and procedures them- 
selves—are treated as objects. Objects 
interact with other objects by sending 
messages. Logo is an example of a pro- 
gramming language with one object, a 
Turtle, which can be sent a limited num- 
ber of messages such as FORWARD 20. 
Smalltalk has many kinds of objects that 
respond to a wide variety of messages. 

Our immersion in Smalltalk led us to 


extend the object-message metaphor to 
a theater metaphor in which the basic 
components of a production are per- 
formers; these performers interact with 
one another on a stage by sending cues. 
We call the design environment the 
Rehearsal World and the process of 
creating a production Programming by 
Rehearsal. 

Everything in the Rehearsal World is 
visible; there are no abstractions and 
only things that can be seen can be ma- 
nipulated. Almost all of the designer's 
interactions with the Rehearsal World 
are through the selection (with a mouse) 
of some performer or of some cue to 
a performer. Assuming that a designer 
has the germ of an idea, the creation 
of a Rehearsal World production 
involves: 


е Auditioning the available per- 
formers by selecting their cues and 
observing their responses to deter- 
mine which are appropriate for the 
planned production. If a production 
involves getting the student to write 
stories using pictures, the designer 
might choose a text performer and 
a picture performer because the 
former responds to the cues sefText: 
and readFromKeyboard and the latter 
responds to growBy: and followTRe- 
Mouse. 

e Copying the chosen performers 
and placing them on a stage. 

® Blocking the production by resiz- 
ing and moving the performers until 
they are the desired size and in the 
desired place. 

e Rehearsing the production by 
showing each performer what ac- 
tions it should take in response 
either to student (user) input or to 
cues sent by other performers. 

e Storing the production away for 
later retrieval. 


A SCENARIO 


Static words and pictures on paper are 
a poor substitute for direct experience 
with a dynamic, interactive, computer 
design environment. Nevertheless, we 
shall try to give the flavor of what it is 
like to use the Rehearsal World through 
a simple scenario involving two novice 
designers, Laura and Bill. Suppose that 
these designers are interested in lan- 
guage curriculum and would like to 

(text continued on page 190) 
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- Presenting E-Com 


Two years ago the 
(1.5. Postal Service 
quietly announced the 

E-Com® Service, 

enabling specially 

equipped personal 

computer users to 

bypass costly manual 
iail preparation, by electronically submit- 
ig their messages and mailing lists 
rectly to the Postal Service via modem. 
This high speed computer originated 
ail arrives at its destination within 48 
ours— often less—in an attention- 
'abbing blue E-Com envelope. 
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nnouncing MAIL- COM. 
nly from Digisoft Computers. 


MAIL-COM is powerful software you 
in use with your personal computer to 
:cess E-Com. With your personal 
mputer, a modem and MAIL. COM 
yu can send from 200 to 2000 letters 
=r hour for just 26€ each. Typed, 
ddressed, folded, inserted, sealed and 
livered. Complete. 

MAIL-COM is the complete integrated 
ftware available for E- Com operation. 

s easy to use. No special training is пес. 
sary. And since Digisoft Computers 
veloped MAIL- COM in accordance with 
.S. Postal Service specifications, users 

е guaranteed certification for use upon 
Jrchase of MAIL-COM software. 

MAIL.-COM is the easiest and most 
-onomical way to do your mailings. 
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MAIL-COM includes a complete letter 
editor and address maintenance program, 
as well as communications software. 


Directly interfaces with dBASE І, 


Wordstar, MailMerge and other 
databases. 


Each letter in your mailing can 
be identical or all can contain 
variable insertions. MAIL-COM 
operates all the features offered 
by E-Com. 


Thousands of Uses. 


If you have need for fast, economical 
mass mailing capabilities, MAIL-COM 
puts you and E-Com together. 

Use it for 
new product 
announcements, 
invitations to 
press events, 
invoicing, fund 
raising, collection, bulletins to 
your Sales force, new business prospec- 
ting, reactivation of customers and much, 
much more. Every department in your 
company will have use for MAiL-COM. 
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Don't Delay 


With MAIL-COM you could be saving 
time and money on fast, efficient E-Com 
letters. MAIL-COM software is available 
for the IBM PC, PCJr., Kaypro, CP/M, 
Apple Il and other formats. Order today. 
Call 212-734-3875. 


Send 2000 


Letters Per Hour via 
Your Personal 
Computer 


ie e 
Digisoft 
Digisoft Computers, Inc. 
(212) 734-3875 
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Retail Dealer 
Inquiries Invited 


Digisoft Computers Inc. 
Attn: MAIL-COM Marketing 
1501 Third Avenue 

New York, NY 10028 


O Yes! | want to eliminate the 6 costliest 
steps in preparing my organizations business 
mail. Please RUSH my MAIL-COM software to 
me immediately. 

ПЕ need software for: 
C] IBM PC ($195) O CP/M (5195) 
[Г] Victor ($195) (specify disk format) 
L ] Alpha Micro ($495) Г] Other (specify) 
П] Apple Il ($195.00) ы ашы Qi 
Г] My check or money order is enclosed 
(residents of New York State add sales tax). 


Û Charge my (J Visaor О MasterCard: 


Account No. Exp. Date 


Name 

Address 

City 
State__ Zip 


Telephone( ) 
£ 1983. Digisolt Computers, Inc. 


е E-COM? Service is a registered trademark of the U.S. Postal Service. MailMerge and WordStar are registered trademarks of Micropro international. dBase Íl is а 
Jistered trademark of Ashton- Tate, inc. IBM PC and PCJr. are registered trademarks of IBM Corp. 
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Figure I: The control panel and the prompter's box, showing an initial help message. The icon in the corner is an eraser. 


itext continued from page 188) 

make some sort of word game. We'll fol- 
low their efforts, skimming over many 
of the details of their interactions with 
the Rehearsal World, with an eye to 
understanding some of the design deci- 
sions of Programming by Rehearsal 
itself. Although one person can manage 
both mouse and keyboard quite well, 
we'll assume that Laura is in charge of 
the mouse and Bill is typing on the key- 
board. In what follows, the paragraphs 
describing the action of the designers 
have been italicized. 

Bill and Laura know from their brief 
introduction to the Rehearsal World that 
all of the performers are clustered 
together in troupes waiting to be audi- 
tioned for parts in a production. They 
know also that the Rehearsal World in- 
cludes a help facility that gives 
assistance and descriptive information 
about how to proceed. 

Laura starts by selecting the HELP 
button from the control panel at the 
bottom of the screen (see figure 1). 
Selection of the HELP button causes the 

"prompter's box" to fill immediately 
with "procedural help" suggesting 
something that the designers might 
want to do next. When they select HELP 
initially the procedural help message 
that appears explains that they can 
always obtain “descriptive help" about 
anything that they can see on the 
screen. 

The fact that everything that can be 
seen is capable of self-description is an 
important component of the Rehearsal 
World and one that makes it accessible 
to nonprogrammers. 

When they ask for descriptive help 
about the STAGES button, they learn 
that if they select the STAGES button, 
they will get a menu of troupes and pro- 
ductions. Laura selects the STAGES but- 
ton which presents her with a menu of 
troupes and productions (see figure 2). 
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She finds a Text performer in the Basic 
Troupe that she wants to audition to 
learn what it can do. Laura starts by ask- 
ing it to describe itself and is told by the 
help system that if she selects the Text 
performer, she can edit the text that it 
displays. This editing is the default ac- 
tion of the Text performer. Laura and Bill 
spend a minute becoming familiar with 
the simple editor that the Text per- 
former provides. 

The Rehearsal World uses a three- 
button mouse for pointing at things on 
the screen. The SELECT mouse button 
causes a performer to execute its de- 
fault action. The NAME button always 
causes the name of the entity to appear 
at the cursor point; if this name is 


TOR ае 


dropped in the prompter's box, а de- 
scription of the entity appears. Finally. 
the MENU button raises a pop-up menu 
for the performer, enabling the designer 
to send cues to it. In interacting with a 
finished production, only the SELECT 
button is used; that is, the NAME and 
MENU buttons are not needed by the 
student user. 

Laura uses the MENU mouse button 
to see the category menu for the Text 
performer (see figure 3). Certain com- 
monly used cues are at the top of this 
menu in lowercase, while others are 
grouped under categories in upper- 
case. Most of the cues and categories 
are shared by all performers. Only the 

(text continued on page 192) 
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Figure 2: The entire Rehearsal World theater, showing the STAGES menu at the left, ail 
the available Troupes, and a descriptive help message about the Basidlroupe. 


You can count on n 3M diskettes. Day y afterd day. 


Just like the sun, you can rely on 3M diskettes every day. At 3M, 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 
We're constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 
overthe entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 
London, Ontario. If its worth remembering, it's worth ЗМ diskettes. 
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3M hears you... 


REHEARSAL 


bescTrupe] 


Figure 3: А Basiélroupe, containing а 
Text, a Number and a Counter, and a 
category menu for the Text performer. 


(text continued from page 190} 

categories at the bottom of the menu 
(in bold) are particular to the Text 
performer. 

in its current prototype form, the 
Rehearsal World contains 18 primitive 
performers, each of which responds to 
a standard set of 53 cues and an 
average of 15 cues particular to that 
performer. To understand what this 
means, imagine a BASIC with a thou- 
sand reserved words. This complexity 
would be intolerable without a hierar- 
chical organization and a simple way for 
the designer to browse that organiza- 
tion. The Smalltalk-80 system provides 
a window, called a Browser (see figure 
4), whose visual structure reflects the 
hierarchical organization of the objects 
and methods in the system. In the Re- 
hearsal World, functionality is organized 
around performers grouped together 
into troupes; the cues that each per- 
former understands are grouped into 
categories. The result is that designers 
never have to scan too much informa- 
tion at a time, and, because each level 
in the hierarchy has a different screen 
appearance, they never lose track of 
where they are in that hierarchy. 

Our novice designers proceed to re- 
hearse the Text performer by sending 
it various cues. Laura tries move and resize 
and gets a pleasant surprise when the 
fonts change so that the text always fits 
within the performer's borders. She sel- 
ects the SET category and gets a cue 
sheet showing the list of cues that have 
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to do with setting text (see figure 5). 
Some cues, like setText:, take parameters 
that are indicated by parameter fines 
next to the cue. They use the help sys- 
tem to discover that they can type any 
string as a parameter to the setText: cue. 
Bill types ‘goodbye’ on the parameter 
line. When Laura selects the cue, "good- 
bye" appears in the Text performer. 

They discover through rehearsal that 
the setlumbled cue produces a random 
permutation of the characters in the 
text, They enjoy looking at the different 
bizarre configurations that jumbling a 
word can produce and decide to ex- 
plore no more, but to make a jumble 
game as their first design exercise. As 
often happens, interaction with the de- 
sign environment itself leads to a 
creative idea. 

One would not expect jumbling of text 
to be a basic capability of a program- 
ming language. А programmer who en- 
countered a need for such a function 
would expect to write a simple routine. 
In a design environment, however, we 
expect to find a great deal of high-level 
functionality, chosen with care by the 
implementors of the environment, so 
that the designers attention is not 
diverted from the design task itself. 

Laura and Bill's initial idea for their 
simple production is to use two Text 
performers, one to be placed above the 
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IM Rehearsal -Buttons 
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Circle View 
Picture 
PictureBox View 


АҢ Rehearsal -Control pice 
BI Rehearsal -Kernel 

aa Rehearsal-Troupes 
ma Rehearsal -Stages 

M PerformerWorkshop 
El Kernel -Objects 


Position View 
RectangleView 


B reverse 


realForm reverse. 
displayForm reverse. 
self displayNewPicture. 
self changed 


displaying 
— transformation 
x "II PictureController 

Ties ee EE RA E 


other on the stage The top Text is to 
contain the word to be jumbled and the 
bottom one is to act as a soft button {а 
button on the screen which, when the 
student selects it with the mouse 
causes something to occur). in this case 
its action will be to cause the jumbling 
of the top Text (see figure 6). Laura uses 
the copy cue to put a Text performer on 
an empty stage. 

Any existing performer can be copied. 
Thus each performer acts as a pro- 
totype from which other performers can 
be generated; each new copy will have 
exactly the same characteristics as its 
prototype. 

Laura and Bill use the resize cue to 
make the Text performer fill most of the 
top half of the stage and then they copy 
it to make a second Text performer 
(exactly the same size as the first) in the 
bottom half of the stage. Bill types the 
word JUMBLE into it, as this is what they 
want the user to see. With the blocking 
thus completed, they decide to give 
each of their performers a mnemonic 
name that describes its purpose; they 
call the performers JumbledWord and 
jumbieButton. Now they are ready to 
define the action of the bottom Text, 
which they want to act as a button. 

Any performer can become a button. 
By turning a performer into a button, 
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Figure 5: A cue sheet for the SET category of a Text performer. The string ‘goodbye has 


been typed on the parameter line of its first cue. 
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jumbleButton. The square brackets on the parameter line indicate that the designer should 


write some code between them. 


do whenever it is selected by the user. 


(text continued from page 192) 

the designers get to decide what will 
happen when the user selects that per- 
former. One of the categories on every 
category menu is BUTTON: its cue sheet 
contains the cue becomeAButton (see 
figure 7). 

After Laura sends the becomeA Button is 
cue to the JumbleButton, it no longer 
responds to selection by providing an 
editor; instead, it simply flashes. It is 
now a soft button on the screen, but it 
has no action. They must show it what 
to do. 

They do this by using the cue codeFor- 
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ButtonAction:|] to which every performer 
responds. Bill and Laura understand 
that they are expected to provide a 
block of code between the square 
brackets to describe the action that 
should occur when the user selects the 
JumbleButton. The action they want is 
very simple; they just want the Jumbled- 
Word to receive the setjumbled cue. Bill 
knows that he does not have to type the 
code: instead the Rehearsal World will 
"watch" while they show it what to do. 

To the left of each parameter line is 
a tiny icon representing a closed eye. 
When Laura selects it, the eye opens to 


Figure 6: A stage containing two Text 
performers, the top one showing a jumbled 
word and the bottom one acting as a button 
which the user can select to cause the 
jumbling to occur. 


indicate that the system is indeed watch- 
ing. Then Laura sends the set|umbled cue 
to the JumbledWord by selecting it. The 
code JumbledWord setjumbled ap- 
pears within the square brackets of the 
codeForButtonAction:(| cue of the Jumble- 
Button, and the eye closes again (see 
figure 8). 

Two significant obstacles to learning 
a programming language are mastering 
the language's syntax and learning the 
vocabulary. In the Rehearsal World, the 
designers rarely have to know either the 
syntax or the vocabulary as most writ- 
ing of code is done by watching. While 
the eye is open, the designers rehearse 
a performer and thé system makes a 
record of this rehearsal. The Rehearsal 
World's ability to watch, in combination 
with a mouse-driven interface. means 
that the designers do remarkably little 
typing. The designers know whether or 
not the code is correct not so much by 
reading it but by observing whether the 
effect produced on the stage is the 
desired one. 

immediately after Laura sends the 
codeForButtonAction:[| cue she can select 
the newly defined button to see if it 
behaves as expected, Each time she sel- 
ects the JumbleButton, it flashes and 
the JumbledWord jumbles its text. 

[n a traditional programming environ- 
ment, the programmer moves back and 
forth between programming mode, in 
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Figure 9: The default comment associated with every Text performer (9a) and the edited comment to be associated only with the performer 


named JumbledWord (96). 


(text continued from page 194) 

which typing code is the dominant ac- 
tivity, and running mode, in which test- 
ing takes place. In Programming by Re- 
hearsal, the designer does not feel any 
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shift from one mode to another. 
Even though their production is very 
simple, Laura and Bill decide to docu- 
ment it. They have already given the two 
Text performers appropriate names: 


pos иын و‎ 


and cue sheet 
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JumbledWord and jumbleButtton. They 
use the help system to get the default 
comment for the JumbledWord and edit 
it to be more specific (see figure 9). 

As a designer creates new produc- 
tions and new performers, the Rehear- 
sal World becomes more complex. The 
default descriptive help messages can 
be changed by the designer by simply 
editing what appears in the prompter's 
box and selecting the ACCEPT button. 
This provides a quick and pleasant 
method for providing descriptive com- 
ments for productions, performers, and 
Cues. 

It takes our two designers less time to 
produce their first jumble game than it 
takes to read about it. Although they 
have some ideas about how to make the 
game more interesting and educational- 
ly worthwhile, they decide to store what 
they have implemented so far. It is the 
stage itself that must be instructed to 
do the storing. The stage has its own 
category menu and one of its categories 
is STORE. They store their efforts under 
the name Jumblel (see figure 10}. 

No fixed set of functions provided in 
a design environment will ever be satis- 
factory; the designers will always run up 
against the limits of that set and wish 
for more capabilities. The fact that 
stages understand cues suggests one of 
the mechanisms for extensibility in the 
Rehearsal World: every stage can be 

(text continued on page 198) 
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Figure 11: An improved game named Jumble5, which evolved from Jumblel. 


(text continued from page 196) 

converted into a new performer and 
every stage can be taught new cues. A 
designer who needs a new kind of per- 
former can construct one by aggregat- 
ing existing performers on a stage, 
teaching that stage some appropriate 
new cues, and converting the result into 
a new performer. 

There are many circumstances in 
which the designers may wish to aggre- 
gate performers: several performers 
belong together as a logical and spatial 
unit; a group of performers are to be 
used repeatedly within a production or 
in several different productions; a pro- 
duction is very complex, and creating 
a new performer allows a factorization 
of the entire problem into smaller ones. 

Bill and Laura's jumble game goes 
through four revisions until it finally 
becomes the one shown in figure 11. 
This improved game contains four Text 


performers апа a Number performer.. 


The large Text at the bottom is used 
simply to give feedback to the student. 
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The Text labeled "New Word" has been 
turned into a button: its button action 
is to cause a new secret word to be 
chosen from a List and presented in 
jumbled form in the top Text performer. 
This performer has also been turned 
into a button; its button action is to're- 
jumble itself. The number of rejum- 
blings is shown by the Number per- 
former next to it. The Text performer in 
the center of the stage is to be edited 
by the student who will type the answer 
there. Every time that Text is changed, 
it will cause the answer to be checked 
against the secret word and suitable 
feedback to be provided. it does this by 
means of its change action. 

When a performer changes in some 
fundamental way, as when a Number 
performer changes its value or a Text 
performer changes its text, it executes 
its change action. The default change 
action of a performer is to do nothing. 
but the designer can define this action 
for any performer. Certain other per- 
formers have additional possible ac- 


tions: the Repeater performer has a 
repeat action, the List performer has a 
selection action, and the Traveler per- 
former has a move action. 

In the Jumble5 game, Laura and Bill 
use a List performer to keep a list of 
secret words. Since they don't want the 
user to see the List, they place it in the 
wings (see figure 12). 

While everything should be visible to 
the designers, not everything should be 
visible to the user of the production. 
Wings can hold performers waiting to 
appear on stage, data structures like the 
List of secret words, or temporary vari- 
ables used in computations. 

A very simple game grew and pros- 
pered as our designers implemented it, 
changing in response to their new 
understanding of what they were doing, 
and to the needs and interests of users 
and other designers who experimented 
with it. It became something real that 
people wish to play with and from 
which they can get some increased in- 
tuitive understanding of the rules under- 
lying English orthography. 


BENEATH THE REHEARSAL WORLD 
— THROUGH THE TRAPDOOR 


The Rehearsal World in some ways may 
be thought of as a visible Smalltalk. Al- 
though our original intention was to re- 
move the need for programming at the 
Smalltalk level, it is paradoxically true 
that the Rehearsal World provides an 
excellent entry point for an incipient 
Smalltalk programmer. Designers may 
drop through the trapdoor of the Re- 
hearsal World; beneath they will find all 
the tools of the Smalltalk-80 program- 
ming environment. А Rehearsal World 
tool found there is called the Performer 
Workshop. It looks like a simplified 
Smalltalk browser and provides a mid- 
level mechanism for creating new 
primitive performers and defining new 
cues. 

For each kind of performer there is a 
corresponding Smalltalk class that is a 
subclass of class Performer. The in- 
heritance mechanism of Smalltalk 
allows the subclass to inherit the mes- 
sage interface of class Performer. Each 


production corresponds to a subclass 


of class Stage. When designers store a 
production, the Rehearsal World defines 
a new subclass of class Stage. Interest- 

(text continued on page 200} 
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(text continued from page 198) 

ingly, a stage is so much like a performer 
that class Stage is actually a subclass 
of class Performer. 

When designers create new per- 
formers, the Rehearsal World defines a 
new subclass of Performer and writes 
the code for the appropriate additional 
methods that the class will need for lay- 
out and for cues. Because the code writ- 
ten by the Rehearsal World is indistin- 
guishable from code written by a pro- 
grammer, one can inspect it and modify 
it in either a Performer Workshop or a 
Smalltalk browser (see figure 4). 

There are two important features of 
Smalltalk that are not present in the Re- 
hearsal World. The first is the ability to 
create a hierarchy of objects. in Small- 
talk, when one constructs a new kind of 
object—that is, a class—one usually con- 
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game, showing a List performer in which the 
current secret word is selected. 
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structs it by defining a subclass of the 
existing class that is most like the new 
class. In that way the new class can in- 
herit a great deal of the desired be- 
havior. In the Rehearsal World, there is 
no concept of class. А designer who 
wants a new production that is similar 
to an existing one can modify the exist- 
ing production and store it under a dif- 
ferent name. A major weakness of this 
method is that modifications made to 
the first production will not be auto- 
matically reflected in the modified one. 
In contrast, a modification made to a 
Smalltalk class will be automatically 
reflected in its subclasses. 

The second difference between Small- 
talk and the Rehearsal World is that in 
Smalltalk there is a distinction between 
a class and an instance of that class. The 
class is the abstraction: an object is 
always an instance of some class. A 
class may have any number of in- 
stances. Any changes to the class will 
be immediately reflected in all its in- 
stances. In the Rehearsal World, there 
are no abstractions, thus no classes. 
Everything is visible. Any performer can 
serve as a prototype and one gets new 
performers through copying. What is 
lost is the ability to have changes made 
to the original reflected automatically in 
the copies. 


DEBUGGING 


Ordinarily, the sooner a program gives 
evidence that something is wrong, the 
easier it is for the programmer to diag- 
nose the problem. Designers in the Re- 
hearsal World find that bugs manifest 
themselves very quickly because near- 
ly all state information is visible and 
because the flow of control from per- 
former to performer is fairly obvious to 
the eye. Even so, a situation will occa- 
sionally arise in which the designer can- 
not easily account for some behavior on 
a stage. 

It seems appropriate in Programming 
by Rehearsal that help should come in 
the form of another performer, the De- 
bugger performer (see figure 13). A De- 
bugger, when placed on a stage, inter- 
cepts all the actions that performers ex- 
ecute, shows their code, and waits for 
the designer to tell it to go on. While 
the actions of the production are thus 
halted, the designers can investigate the 
cause of a problem using any of the nor- 
mal Rehearsal World activities such as 


opening up cue sheets and sending 
cues. Additional actions that may be ini- 
tiated are placed in the Debugger's 
queue for later execution. 


ANIMATION AND 
MULTIPLE PROCESSES 


An intuitively pleasing, though incor- 
rect, model for the Rehearsal World 
would be that each performer goes 
about its business independently of the 
others except when it needs another 
performer to answer a question or do 
something. Performers would be like 
people in the real world, capable of in- 
dependent action but interacting 
through requests. Animation, you might 
think, would be easy because each per- 
former would have its own rules for 
moving around on the screen. In this 
model, which we call the one-process- 
per-performer model, each performer 
would essentially have its own proces- 
sor for its private use. Trouble comes 
when performers have to share re- 
sources and coordinate that sharing. 
Several schemes for dealing with these 
problems have been developed over 
the years. 

Our own solution to the problems in- 
troduced by having one process per 
performer was to allow each user action 
to initiate a single independent process 
that either runs to completion or, as 
with animation, continues in an infinite 
loop. A single production can, at any 
given time, have any number of different 
processes running in it. (Beyond that, 
there can be several stages on the 
screen at a time, each running its own 
processes) This one-process-per-user- 
action model has so far proven to be 
both intuitive and powerful, though we 
see it as an area where further research 
is necessary. 


DESIGNERS AT WORK 


Since the Rehearsal World is a proto- 
type system, very few designers have 
had a chance to experiment with it. The 
first one to actually use the system was 
Joan Ross, a curriculum designer from 
the University of Michigan. Joan created 
many interesting productions using the 
Picture and Turtle performers. She 
helped us to debug the system and to 
understand how to improve it on all 
levels as we prepared for a pilot study. 
We spent a month responding to the 
(text continued on page 202) 
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(text continued from page 200) 

issues that Joan raised as a result of her 
experiences and then invited Dan 
Fendel and Diane Resek, curriculum de- 
signers and faculty members of the 
Mathematics Department at San Fran- 
cisco State University, to visit for three 
days to see what they could create in 


the Rehearsal World. ibis are “ы ex- 
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perienced designers. familiar with the 
power of interactive computer graphics, 
but they are not programmers. 

We gave them a tour of the system 
and within 45 minutes Dan and Diane 
had taken over and were using the Re- 
hearsal World themselves. They started 
by investigating a simple production we 
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suggested and implemented some im- 
provements. They found out how it 
worked by looking at the button actions 
and change actions of the performers, 
both on stage and in the wings. By the 
end of the first afternoon, they had 
turned it into a game that bore only a 
slight resemblance to our original ex- 
ploratory activity. In the process, they 
had auditioned Texts, Numbers, Lists, 
and Repeaters to discover their capa- 
bilities, dealt some with the blocking of 
the stage, written a fair amount of code 
by watching, and understood about but- 
ton actions, change actions, and repeat 
actions. 

Dan and Diane spent an hour the next 
morning away from the machine, de- 
signing with words and a pencil. In the 
course of this design session, they re- 
fined their embryonic ideas for a frac- 
tion game through discussion of both 
the pedagogical issues and the fantasy 
through which they should be trans- 
mitted. They also considered which Re- 
hearsal World performers they would 
need in their proposed game. The fan- 
tasy involved a cave filled with gold 
dust. They envisioned the ceiling of the 
cave as an irregular set of stalactites; 
they saw the floor as tiled. The student's 
problem would be to sweep a vertical 
broom through this cave, one floor tile 
at a time, trying to collect as much gold 
dust as possible without ever allowing 
the broom to touch the ceiling. The 
broom would stretch or shrink by a cer- 
tain fractional amount which the student 
would specify before each move. For ex- 
ample, if the student edited the fraction 
to read 2/1, the broom would become 
twice as tall when it moved. 

They had other design criteria as well. 
They wanted the game to configure it- 
self differently every time the START 
button was selected, and they also 
wanted to make it easy for a designer 


i _ to specify an easy cave, with broad floor 


tiles and very little variation in the ceil- 
ing, or a hard one. They wanted to have 
a score that was expressed as a percent- 
age of the available gold dust; they 
wanted some sort of disaster to occur 
if the student made the fraction too 
large and the broom touched the ceil- 
ing. They decided to call their produc- 

tion GoldRush (see figure 14). 
We found this description quite over- 
whelming for an initial project, as we 
(text continued on page 204) 
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(text continued from page 202) 

had expected them to embark on some- 
thing at the level of the Jumble Game 
described earlier. Rather than starting 
with a toy example for practice, they 
were embarking on a real-world task 
after only one day's experience. We wor- 
ried that they had chosen something 
too difficult for them to accomplish in 
the remaining two days. 

By lunch time they had figured out 
how to use the Turtle to draw the floor. 
They said, "We need a Floor Director to 
be in:charge of drawing the floor; and 
placed a button in the wings labeled 
FloorDirector for that purpose. They 
used this same strategy to make a Ceil- 
ingDirector, a Checker to test whether 
or not the broom was touching the ceil- 
ing. and a DisasterDirector in charge of 
what should happen when it did. Cer- 
tain performers had become. if you will, 
visible procedures. They invented this 
strategy on their own, led to it by the 
Rehearsal World's emphasis on buttons. 

Next to these directors in the wings, 
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they placed the performers that would 
be needed by the directors to accom- 
plish their tasks. These performers fulfil 
the role of variables; since everything 
in the Rehearsal World must be visible, 
all variables must be represented by 
performers. By grouping their per- 
formers in a logical manner, they could 
debug their program easily by selecting 
a button. like the CeilingDirector, and 
simply watching what happened, both 
on stage and in the wings. 

Their next task was to implement the 
broom (for which they used a Rec- 
tangle), the START button, and the 
MOVE button. The action of the START 
button was simply to cause the Floor- 
Director and the CeilingDirector to per- 
form their button actions. The action of 
the MOVE button was first to move the 
broom and then to ask the Checker to 
determine whether or not the broom 
was touching the ceiling. If it was, it 
asked the DisasterDirector to perform 
its action; if it wasn't, the Checker com- 
puted the score. That they had not yet 


even designed the disaster didn't mat- 
ter; they were using top-down program- 
ming techniques, realizing that they 
could return later and replace the 
empty code block of the Disaster- 
Director with whatever they wanted. 

By the end of the day, the Floor- 
Director and the CeilingDirector were 
both working properly and they could 
move the broom through the cave. They 
started to plan the randomness that 
they wanted to build into the button ac- 
tion of the START button. 

The next day they made a fraction to 
be edited by the user, creating it from 
two Numbers and two Rectangles, one 
to act as the line between the Numbers, 
the other to act as a frame. This looked 
and worked fine, but they soon dis- 
covered that it was a great disadvantage 
to be dealing with four independent 
performers instead of a single unified 
one: whenever they decided that their 
fraction was the wrong size or in the 
wrong place, they had to resize or move 

(text continued on page 206] 
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Circle 155 on inquiry card. 
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(text continued from page 204) 
four performers commensurately. 

Consequently they felt the need to 
create a new Fraction performer, which 
they did by placing two Numbers and 
a Rectangle for the central line on an 
otherwise empty stage. Since other per- 
formers would need to use the values 
of the numerator and denominator of 
this Fraction performer, they taught this 
stage the new cues getNumerator, get- 
Denominator, and getValue. Then they told 
it to convert itself into a new performer 
named Fraction and promptly used it in 
their production. 

By the end of the third day, they had 
a game that worked, that they could re- 
spond to, that they liked, and that still 
needed improvement. 

An extra day of work was devoted to 
adding new features. A Number per- 
former called Parts was added that 
could be edited by the user; its change 
action was to show the broom divided 
into the number of parts indicated. This 
additional piece of design arose from 
their interaction with the production; 
had they been working entirely from.a 

| paper sketch. this improvement might 
not have occurred to them. 

They then invited others in our re- 
search center to play. Although it had 

| been designed for third-graders, our 
colleagues found the game interesting 
and fun to play. They were impressed 
with the quality of the game and espe- 
cially with the fact that the designers 
were nonprogrammers, yet had im- 
plemented something so complicated 
in only a few days. 

Eventually we found some children of 
an appropriate age to be students; they 
also enjoyed playing the game and 
spent many hours trying to make a per- 
fect score. Diane now plans to reimple- 
ment GoldRush at San Francisco State 
using the Rehearsal World design as a 
prototype but changing it to run on dif- 
ferent hardware, which might include 
color and have a different pointing 
mechanism. 


RESEARCH QUESTIONS 


Our experiences with designers have 
given us confidence that our general 
ideas about how to make the power of 
computers accessible to nonprogram- 
mers are correct. We believe that inter- 
active, graphical programs could and 

(text continued on page 208) 
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quality printers available to 
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vanced thermal print- 
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e Quality That's Built In: Fujitsu qual- 
| | ity is built into every printer manufac- 
| | tured. That quality translates into 
high reliability (MTBF), versatile print 
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and high speeds. Апа Fujitsu printers are serviced by TRW, a nationwide service organization. 
A Complete Printer Line: Fujitsu's dot matrix printer, with its 24 — , IO = Sa 
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In daisy technology, 
Fujitsu's 5P830 is the fast- 
est letter quality printer ык d 
in the industry at 80 CPS. ss 
Fujitsu’s SP320 daisy- d 
wheel printer also pro- 
vides cost effective letter 
quality printing at medium speeds. 
Fujitsu offers thermal printing with its TTP16 
printer. The low-cost printer accepts a wide variety 
of papers and operates quietly at less than 50 dBA: 

Call Us Today: Contact Fujitsu America, 
Inc., at 408-946-8777 for the printer 
distributor nearest you. 


DISTRIBUTORS: Algoram Computer Praducts (415) 969-4533, 
(714) 535-3630, (206) 453-1136, (916) 481-3466; Allen Edwards 
Associates, Inc. (213) 328-9770, (714) 552-7850, (619) 273-4771, 
(805) 498-5413; Four Corners Technology (602) 998-4440, (505) 
821-5185; Gentry Associates, Inc. (305) 859-7450, (305) 791- 
8405, (813) 886-0720, (404) 998-2828, (504) 367-3975, (205) 
534-9771, (919) 227-3636, (803) 772-6786, (901) 683-8072, 
(615) 584-0281; Hopkins Associates, Inc. (215) 828-7191, (201) 
273-2774; inland Associates, Inc. (913) 764-7977, (612) 343- a - 
3123, (314) 391-6901; Logon, lnc. (201) 646-9222; Lowry — 

Computer Products, Inc. (313) 229-7200, (216) 398-9200, (614) 451-7494, (513) 435-7684, (616) 363-9839, (412) 922-5110, (502) 561-5629; 
MESA Technology Corp. (301) 948-4350; NACO Electronics Corp. (315) 699-2651, (518) 899-6246, (716) 233-4490; Peak Distributors, Inc., 
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(303) 455-5360; S&S Electronics, (617) 458-4100, (802) 658-0000, (203) 878-6800, (800) 243-2776; USDATA (214) 680-9700, (512) 454-3579, 
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(text continued from page 206) 

should be built inside an interactive, 
graphical programming environment. 
We believe that for such programs. 
some sort of visual, spatial program- 
ming will eventually supplant the cur- 
rent process of writing lines of textual 
code. Nevertheless, we have many un- 
answered questions about the nature of 
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ability to collapse a large set of per- 
formers into a single new one, which can 
be made very small while still retaining 
its original functionality. This helps not 
only with space but with factoring the 
production into significant pieces. 
While beginning designers benefit 
from the concreteness, more experi- 
enced ones will benefit from being able 
to think in more general and abstract 
terms. They are led to think in general 
terms by the fact that all performers re- 
spond to a large set of common cues; 
they are led to think in abstract terms 
through the manipulation of Lists and 
Repeaters. Still, it may be difficult to 
build productions, for example, that 
need to access large amounts of data. 
At some point, the concreteness may 
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to $10 on your next order. 
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in New York State call (212) 438-6057 
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(212) 438-6057 
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10 diskettes for quick retrieval. 
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TERMS. 
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We know that the "watching" facility 
is very important to beginners and 
makes it possible for them to "write" 
code without learning a language. But 
its really very simple and is in no way 
"programming by example’; it employs 
(text continued an page 210) 
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(text continued from page 208) 
no generalizations but merely makes a 
textual record of a performer being sent 
a cue, perhaps with parameters. Again, 
advanced designers might be led to 
think abstractly rather than specifically 
if the Rehearsal World provided a more 
powerful watching facility that was cap- 
able of some form of generalization. 

In the Rehearsal World, button action 
and change action are the major mech- 
anisms for expressing the interactions 
of all performers; a few performers, like 
the Repeater, the List, and the Traveler, 
have other special actions as well. De- 
signers find these actions very natural 
and so far have had no difficulty 
describing their needs in these terms. 
However, the Rehearsal World does not 
provide designers with the facility to 
create new types of actions for new per- 
formers, and this may become a prob- 
lem in the future. 

The Rehearsal World supports mul- 
tiple processes in such a natural way 


that our designers are not surprised by 
the existence of this facility as they in- 
terrupt whatever they're doing to do 
something else. However, we have little 
experience with designers using mul- 
tiple processes in some production and 
expect a variety of conceptual and 
mechanical difficuities to arise. 
Designers express actions in a pro- 
cedural fashion, instructing a performer 
to send a cue under certain conditions. 


We are curious about how designers 
would deal with a constraint-based 
Rehearsal World in which the relation- 
ships between performers were ex- 
pressed in terms of conditions that 
should always hold true (for example, 
that the value of a Number should 
always be twice that of another 
Number). We hope that researchers 
working on similar design environments 
will explore these questions. Ш 
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Soft Video h (i+) $ 35 $ 25 
Enhancer li (1+) 149 $ 99 
Function Strip (11+) 39 $ 29 

We Have Full Videx Line. Сан. Up to 3596 off 

MISCELLANEOUS 
ALS, The CP/M Card V3.0 (+ or €) $399 $279 
Card {+ or е) $169 $109 
ASTAR, RF Modulator, to use TV E. $ 25 
* CCS, Serial interface 7710 (Sei BAUD) $ 150 $ 99 
Chalkboard, 100 $ 75 
Eastside, Wid Card (сори, l*eny $110 $ 85 
Wid Card Lee, «ort Fo { 2 
Key Tronic, KB200 keyboard (il+) $298 $219 
Koala, Touch Tablet w/Mecro lliustraor $125 $ 85 
Kraft, Joystick (Ар I] Al *) $ 65 $ 49 
wmm. — isis 
an (tor € 

* Microsoft, 280 Soltcard (+ ox e) $345 $345 
Li 180 Soficard Pus(*ore) $465 $465 
* 180 Softcard Premum(l*) $695 $479 
* 280Soficard Premumile) $495 $339 
MicroTek, Dumpling 64, Bulfer $349 $269 


ж Orange Micro, Grappler Plus fê or +) $175. $119 
16K Buffer Board for Grappler Pius $175 $119 
Buttered Grappler Plus, 16K $245 

ar, Lower Case Chip, Rev. 7 M+} $ 50 $ 


* POEL Aunlcatd, 14features — 6Mhz $375 $275 
RH Electronics, Super Fan 11 ; 75 $ 59 

x Titan /Saturn, Accelerator Il $599 $449 
Transend /SSM, AIOI, Send /Рага lF $225. $168 
TG Producta, Game Paddles 11+) $ 40 29 
Joystick (1+) $ 60 45 

Vidax, PŞIQ 1/Е Card $229 $169 
WICO, Mouse, Complete $179 $119 
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lO each, MDZ DS/0D 
VERBATIM, 106a MD525-01 5520 
106a MD34 DS/DD 


GENERIK™ DISKETTES — AS LOW AS $1 


W/Jachats, no labels, 10р quality. 90 day limited warranty by us. 


A ae M ME $ 42% in 
995 


170 
1400 


MONEY BACK 
GUARANTEE 
ON GEMERIX'S 


GENERIK™ 
DISKETTES 


Each at 1000 quantity. 
SS/SD $1.00 Each 
DS/DD $1.40 Each 


for the ATARI 
RANA 1000 Drive, 320K 
KOALA, Pad w /bbcro Bus. 


ORDERING INFORMATION AND TERMS: rye POTEST: 


Prices тебен a et dacount sa ADO 


ю dax 
S nia a M A IBID سای ایا م‎ UPS Bisa he 
fat id 


посе # call o ену M goodi are new, itle warranty andi are реа te pori. Dob bb qu: iow prices end our gius ance 
ит oi replacement, Orders recesyed. wilh insulicent ЫН changes чай be refunded ORDER DESK HOURS GAM to GP M. PST, rene ач eene 100 4 55у БАМ hee ЗАМ m Mew York 


OUR REFERENCES: We have been in computers aed electronics unce 1958 а computer dealer vnte 1978 and ah computer wu order since 1900 Banis ы! erae Bank, (503 643-4678 We belong to the 


се (503 534-0173 and Deer? 


212 BYTE * JUNE 1984 


kuoana, се cali Dunn ated Bradsbneet i! you аге а эшл Econo 


neders except Canada for ЯН add iE% ($25 тулат] for SEH qp perm {тч 


MODEMS ACFESSORIES 


MONITORS iesms 
$ 200 


Amber, #3004 
ii Amber, #3104 lor IBM-PC 
Color L Com 
1з. Or ll Hi Res 
DVM, Color 11 or Hf to Apple il E/F 
13", Color IV, RGB, 720Hx 400V 


* Applied Soft Tach., VersaForm $ 389 
Алас, та Window |! $150 
gc Combo ‘Mind, Mail&Words} $ 225 

Ashton Tete, dBase I {Rea CP/M 80) $700 
Friday (Requires CP/M 80) $295 

ВИ Systems, б! АКАР РЕ or INv,each $ 395 


ж Broderbund,Bank St Writer or Spell, е $ 70 $ 


Continental, О АКАР or PR, each $2 
* Home Accountant 
Tax Advantage 
Dow Jones, Market Analyzer 
Market Manager 
Market Microscope 
Fox & Geller, Quickcode or dGraph, ea 
Utility (lor dBase II) 
Hayden, Ре Writer (Specify BO col. bd) 
* Howard Soft, Tax Preparer, 1984 
LJK, Letter Perfect w /Mai Merge 
Micro Pro, {all require 280-CP /M Card) 
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* WordStar w/applicard &CP/M SPECIAL $ 695 
lntoStar w/applicard ECPM SPECIAL $ 695 
WordStar™ + Training Manual SPECIAL $ 495 
SpeliStar™ or MaiMerge ™ ea. SPECIAL $ 250 

ж — WerdStar Professional, 4Pak SPECIAL $695 
Opbons Pak, SS/MM $ 295 

Microsoft, {CP/M o Apple DOS) $ 250 

ж Osborne /ComX, (Dsk and Book) (Stat, Bus. & Math 
Some Common Bac Programs(75¢a) $100 $ 
Practical Basic Programs (40 ea.) $100 $ 

Peachtres, Requires CP/M & MBasic, 64K 

Series 40GL & AR & AP, al 3 $395 $ 
Perfect Writer /Speller-2 pak $399 § 
Perfect Filer ot Perfect Calc, each $249 $ 
Perfect Writer Spel Fier ak) $ 969 H 

Pearisoft, Personal Pearl $ 2% 
Word & Lexicheck ер — $189 $ 
ble, Sen. or Bookends ea. $ 125 $ 
Sierra /On-Line, Screenwriter Pro, 2 Рак $200 $ 
Screen Winter || $130 $ 
The Dictionary NEW $100 $ 
Gen. Manager I-NEW! $230 $ 
Homeword $50 $ 

* Silicon Valley, Word Handler $ 60 $ 

* Нә $50 $ 

* Handler Pak (Word, List & Spell) $130 } 

Software Publishing. PFS: File $ 125 
[specity + or е) E маг $125 § 
$ 125 H 

us wer ре) 3125 
Stoneware, DE Master Version 40 $350 $ 
DE му! or II $129 $ 
anced DB Master $595 $ 
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Stack Smartmodem 

Smartmodem 1200 (RS-237) 
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IBM-PC to Modem Cable 
NOVATION, IBM-PC Access 1-2-3 Pack. 
Apple Cat 11 Modem, 300 BAUD 

25 Apple Cat, 1200 BAUD 
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VisiCorp, Visicalc 3.3 (11+) 

Visicalc Enhanced (1) 
Mesicalc Advanced [ie] 
FIL or VisiDex, each 


M Double-Take or GPLE, ^cm 


35 
Typefaces (Кед. Ар. Mechanic] 20 
DOSS Boss or Utility City, each 30 
Tip Disk #1 20 
Pronto 0055 0 
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Alpha Phot $ 

Central Point, Filer, DOS 33 6191. $ 
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Compiler —Applesoft BASIC $ 

Epeon, Graphics Dump $ 

Hayes, Terminal Prog [SM or ММ ег.) i 
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Beagle " 5 30 $ 22 
Biuechip, Millionaire $ 60 $ 40 
Broderbund, Chopifier or Lode Runnerea $ 35 $ 25 
Arcade Machine $ 60 $ 40 
Apple Panic $ 30 $ 21 
BudgeCo., Pinball Constr. Set $ 40 $ 27 
* Continental, Home Accountant $75 $ 49 
Datasoft, Artec or Zaxxon, esch $ 40 $ 27 
Davidson, Math Blaster! $50 $ 34 
Edu-Wars, (Large Inventory) Сай 
Hayden, Sargon 11 (Chess) $ 35 $ 29 
Sargon HI (Chess) $ 50 $ 34 
Infocom, Zork LIII, or Starcross, each $ 40 $ 27 
Koala, Full line in stock, CALL Call 
Learning Co., (Large inventory) Call 
Micro Lab, Miner 2049er $ 40 $ 27 
Microsoft, Typing Tutor 5 25 $ 17 
Monogram, Dollars and Sense $100 H 68 
em up РИИ Masterty ; E $ 27 
ng ps 

Serra / On-Line, Шта 11 $ 80 $ 40 
Sir-Tech, Waardry өлө { n - H 

Spinnaker, Kindercomp fathers in 
Sub Logic, Flight Simulator li $50 $ 37 
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SUPPLIES: lractr Feed Paper, КБ Day Wheat 
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HYPERION. rotatie computer $3690 $2990 


CASH & CARRY OUTLETS: 
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ип 6:00, Satund. vc 


y TC M 
PORTLAND, ORE NEW LOCATION! М Park 217. Tigard at 


intersect ol 217 and SSM. m from Porti and on 39A. шл 
immerkate Overpass and Texaco Stabon. 

SEATTLE, WASH. —3540 128th Ave. SE. BeSevue, WA 98006 fal: 
641-4736 in Loehmann’s Plaza near Factors Squere, SE of Hwy 
405 & Sand at SE 38h А Richards. 


пе Computer Exchange pee 
LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT! 


SUPPLY CENTER for ?=?-PC or XT 


€ 1984 by Conroy-LaPointa Inc. 


256K ЕЗ :РС or XT a 
320/360K Disk Drives by CDC PRICE PRICE 
MAI 410-1 Mut RAMCard 256K $ 550 $ 385 
90 Day Warranty By Us | AMDEK Gane Mono to 5509 $519 lenr 25% $ Es $ 469 
Call for Details ComboFus, КРС $395 $279 $ 195 $ 145 
PEST 50 $ 6% $495 MOUSE SYSTEMS, FC Mare wAntwae $ 295 $ 195 
us " 
Plus IL 256K, SPC 795 $595 PCnet™ Starter КАТАН $1490 $1090 
EX нерн Ер SW E: $295 — "c °°. 
+ 
зылса тсн зав Нез PLANTRONICS y 59 $ a 
For SxPak w/ Game Port add $ 50 $ 39 m n] erem т iin $ 559 $ 395 
1/0 Plus li, S/P/CC $215 $150 
МО Plus Il, SAP/CC/G $265 $185 
Superison, 13200, mona. board $799 $599]  Quadboard по RAM expand [ete 
Баара} | ССЭ аа В -- LEE f 
ا ا‎ a س‎ * Quadboard, 384K $ 7% $ 625 
Chalkboard, power Pad, Req Kı $100 $ 73 боі то RM ешш СА Сы 
* CONN Ком” 256K RAM Card кила RAM de adboard IL 258K 6 funcion 595 $ 395 = 
emulator and spocies software $ 495 $325 S12 кк eral go ; $5 ; 265 Prices and availability subject to change. Call. 
= CURTIS Wii лагы Someltae 0 $ 39) (а 512x 512K pix semai pot 3 855 $ 625 
AUI]. Monochrome D Cabe Por $ 2 d 35| * Quadcolor il board, use with Quadcolor! $ 275 $ 209 
s фис. LR on . ife Ж 9Each, 64K, 200 ns, MEMORY CHIP КІТ 
Pert, 1 or 
HERCULES Cutis cra ow $499 $249 : IS MATE, GAK SPAC $ 389 $ 295 — обја 
Tecmar мт SSCP $ 58 $ 439 325 
Coming soon — —products for the PC Jr. Key Tronic VU иене "EI а Captan, AKS/PAC $ 424 $ 324 $295 Two or mora. 
@ 1984, Service Mark of Conroy-LaPainte, Inc. rod $ 75 —- dr ComX 256K RAM BOARD 
Koala £25. aem $150 $109 Boe PASE чен $ 195 $ 145 | » 
$ 15 $ 12 Master $75| Fully Compatible 1 Year Limited Warranty by Comx 
With Fastrak RAM Disk Emulator and Spooler Software 
Multifunchon 
MA Diem эю ed МС $2 $ 78) VILE sera rC nas + 1209 $ 995 $ 750 Works on DOS 1.1, 2.0 2.1 
ып $29 | TGPRODUCTS ж 5 60$ 40 
a Internal 10 meg Hard Dek $1396 $1195] WACO, IBM-FC Mouse s10 $ œ| X MEANS A BEST BUY 
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FORTRAN Compier 
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SYSTEMS, Personal Accounting $ 195 
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at Puts Your Computers Comman 
And Your Manuals On The Shelf. 


Now, you can command new computer Durable and guaranteed. PC-DocuMate 
productivity Discover how much easier your templates are silk-screened onto durable, non-glare 
personal computer is to use when the commandsare plastic to our exacting specifications. Each template 
at your fingertips. PC-DocuMate keyboard templates can is printed on both sides and color-coordinated 
save you time and frustration. You can recall needed to complement your PC. And your satisfaction 
commands, options and formats. Quickly. isguaranteed. Fully. Or your money back. 
Professionally designed and comprehensive. Each Save time and enjoy greater productivity. Order your 
PC-DocuMate template has been designed by a software PC-DocuMate without delay. 
expert. Commands are logically and functionally organized Lower prices for better design. With PC-DocuMates, you 
so you can get the most from your software. And our templates get two-sided templates for less than a single-sided template 
are comprehensive reference aids which use both sidesto from other manufacturers. And you get a better designed 
document a product or a system. Completely. template. Order direct or ask your local dealer. 


PC-DocuMates now available... 
IBM PC/XT & COMPAQ — $14.95 
e DOS/BASIC 2.0 & 2.1 • DOS/BASIC 1.1 • Lotus 1-2-3 « WordStar « dBASE II « MultiMate 3.20 • VisiCalc 
e Multiplan 1.00 or 1.06 • Volkswriter e SuperCalc? • PeachText 5000 • EasyWriter I| + Do-it-Yourself 
COMMODORE 64 — $12.95 
e BASIC & more « Calc Result « EasyScript « Quick Brown Fox • Do-It-Yourself 
(CBM 64 templates are printed on one side only.) 


IBM PCjr. — $12.95 
• DOS/BASIC 2.1 » MultiMate « dBASE II • Do-It-Yourself 
APPLE lle — $14.95 
e WordStar * VisiCalc • dBASE |I ° AppleWriter Il e Quickfile « Do-It-Yourself 


If your favorite software package is not shown here, you can order our “Do-It-Yourself” template (which includes a special pen and eraser) 
and develop your own custom keyboard template. 


Our Guarantee. Use your template for 20 days. If you are not completely satisfied return itto us (undamaged) for a full refund. 


HOW TO ORDER: Send personal check, money order or MasterCard/VISA credit card information. Please add $1.50 for shipping and handling per order; foreign 
orders must add $5.00 per unit (except Canada). US funds only. Sorry, but no COD's. NC residents add 4% sales tax. Corporate quantity discounts avallable. Dealer 
inquiries invited. And for faster service on credit card orders... 

Cali Toll Free 


1-800-762-7874 
(In North Carolina) 919-787-7703 


m й. SYSTEMS MANAGEMENT ASSOCIATES 
3700 Computer Drive, Dept. Y-1 
Raleigh, North Carolina 27609 Circle 319 on Inquiry card. 


The following trademarks arg acknowledged... 18M Corp- IBM, IBM PC/XT & PCir. Ashton-Tate: dBASE It; Information Unlimited Software, Inc: Easy Writer If; Lotus Development Corn: Lotus 1-2-3; SoftWord Systems, 
inc: MultiMate; Microsoft Corp.: Мавра PeachTree Software, Inc- PeachText 5000; Sorcim Corp.: SuperCalc?: Litetree Software, Inc.; Volkswriler, MicroPro International Corp.: WordStar; QuiKTex: Quick Brown Fox; 
Handic Software, ab: Calc Нази: Commodore Business Machines, lnc: Easy Script; VisiCarp: VisiCalc: Apple Computer, Inc.: Apple lle, AppleWriter Il, Quickfile. 


THEME 


GAME SETS 
AND BUILDERS 


ONLY RECENTLY ARE computer scien- 
tists and educators beginning to col- 
laborate to create learning software that 
can fulfill the promise of the personal 
computer to transform education. A few 
educators have begun to think like com- 
puter scientists, and some programmers 
are beginning to understand children's 
learning needs. 

Schools lag far behind business. 
science, medicine, and law in respond- 
ing to changes in the culture. Children, 
for the most part, are getting a token ex- 
posure to the power of computing in 
schools, and only minimal exposure to 
the computer as a graphic. playful, in- 
teractive medium with which to learn 
concepts and skills. 

Early educational software used in 
computer-aided instruction (CAI) has 
been primarily text-based. While useful 
for factual drill and effective at teaching 
what standardized tests measure, too 
Often there is little in such software to 
engage the learner's imagination. 

Much of the graphics-based "enter- 
taining education" software now dis- 
tributed for the home is like a slow 
video game with a thin veneer of 
educational content and merely 
decorative graphics. The purpose of 
such programs is to teach a limited set 
of facts, such as math problems or spell- 
ing words. Many of these programs re- 
quire only that a child press a single key. 


BY ANN PIESTRUP 


Graphics-based 
learning software 


then passively watch while the com- 
puter does tricks—the computer has all 
the fun. Once the child learns the 
minimal content and exhausts the 
limited bag of graphic tricks, interest in 
the program is gone. 

In contrast, powerful learning software 
programs, such as learning game sets 
and builders, use graphics to convey 
meaning, not to decorate the screen. 
They teach learning strategies and fun- 
damental, generalized skills upon which 
others can be built. 


POWERFUL LEARNING 


Powerful learning is carefully se- 
quenced, with content that offers real 
value to the child. It is playful, with 
features of a game and characteristics 
of literature (themes, characters, 
elements of surprise), and it has a 
simple. clear user interface. 

In effective learning games. play can 
begin in a very few minutes. To achieve 
this, commands for getting in and out of 
programs and for reaching instructions 
and the menu should be straightforward 
and consistent. A simple user interface 
frees the user from the details of man- 


Learning Company (Suite 170, 545 Middle- 
field Road, Menlo Park, CA 94025). She holds 
a Ph.D. in educational psychology from the 
University of California at Berkeley. 


aging the game and allows the child to 
focus on playing. and therefore learning. 

Designers of learning software must 
be constantly aware of the cognitive 
"load" the mind can absorb and must 
present a carefully measured amount of 
new information with a proportional 
amount of familiar information. 

Powerful learning software can offer 
several approaches to the same 
material and thereby encourage the 
learner to think flexibly. This flexible 
thinking can carry over outside the con- 
text of the game. There are no single 
correct answers; there are patterns to 
find and alternatives to consider. 

Fascination with concepts can be an 
intrinsic motivation, leaving the child 
free to operate at his or her learning 
edge. The best learning software offers 
options, such as editors that enable 
children to create their own games or 
to create original graphics or text. 
Games need to have a smooth flow, with 
no barriers between steps. Children 
should be able to choose their own 
pathways through a set of games and 
to play any game as many times as it 
poses a challenge. 


MOTIVATION 


With a whimsical story line, humor. and 
a warm, nonjudgmental tone, learning 
games can be endearing and delightful 


(text continued on page 216) 
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Photo 1a: 

The first game in 
the Bumble set, 
Find Your 
Number, presents 
the concepts of 
numerals, number 
lines, and greater 


than and less | 


than. 


Photo Ib: 
Find the Bumble 
combines these 
elements in a 4 
by 4 array. 
Columns and rows 
are highlighted as 
numbers and 
letters are plotted. 
Concepts are 
represented both 
in words and 
symbols. 


Photo Ic: 
Butterfly Hunt 
offers a larger grid 
and removes arrow 
clues, leaving only 
text explanations. 
The Rorizontal 
axis is plotted 
first, then the 
vertical axis. 
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(text continued from page 215) 

to younger children. A theme character 
can tie programs together in a fantasy- 
evoking way. The best games are ele- 
gantly simple, so that a small input has 
a dramatic output. 

Exciting games may offer an element 
of chance, or competition with an op- 
ponent or against the clock; there is a 
sense of risk and the unexpected. With- 
in a game, children can be encouraged 
to play cooperatively, to seek joint solu- 
tions to a problem. 

Learning games, like other software, 
books, and movies, convey values. De- 
signers must be sensitive to the values 
that schools and parents want to teach. 
Good learning software interests both 
sexes and avoids gratuitous violence. 


LEARNING GAME SETS 


А learning game set is a series of pro- 
grams structured so that concepts and 
skills learned in earlier games form a 
foundation for later games. Learning 
game sets focus attention narrowly and 
offer manageable bits of new informa- 
tion, and they guide the learner with 
prompts throughout the learning ex- 
perience. While working through the 
game set, children can learn complex 
skills and advanced concepts. In addi- 
tion, they can learn strategies for ap- 
proaching visual information. 

All games in a set should have a uni- 
fying theme, which could include a char- 
acter, story, and cohesive metaphor. 

Bumble Games and Bumble Plots from 
The Learning Company (Menlo Park, 
California) are examples of learning 
game sets. These programs present a 
focused set of information and skills, 
such as using numerals, number lines, ar- 
rays, and grids (photos Іа through 1f). A 
fantasy character named Bumble from 
the planet Furrin guides the learning. 

In these games, each time a child 
presses a key, some action is shown on 
the screen. The child can press another 
key within three seconds to make some- 
thing else happen. The player sets the 
pace of the game and therefore has a 
sense of control over the medium. 

Children playing games in the Bumble 
set work through fundamental concepts 
such as counting, greater than and less 
than, positive and negative numbers, 
columns and rows. When they can enter 
xy coordinates fluently in a four- 
quadrant grid, they catch robbers in 


moving cars, name coordinates for a 
sonar detector, and plot tic-tac-toe posi- 
tions. Then they can plot their own 
graphics with a simple editor that is 
presented like a game. 

These games encourage play because 
there is no way to lose. Children can 
cooperate or compete in guessing 
numbers and often transcend the issue 
of winning or losing by assuring that 
each child has a turn to play at alternate 
times when it is obvious that the next 
entry will win. 

Children maintain interest in a pro- 
gram like Bumble Games for many 
months or even years. The concepts are 
very basic—-how space relates to 
number. The concepts of row and col- 
umn lay the foundation for beginning 
to use spreadsheets and to plot com- 
puter graphics. The programs also en- 
courage children to build spatial 
awareness, to formulate strategies, and 
to experience success in learning. 

Children can transfer skills learned in 
these games to new situations, such as 
finding points on a map from grid ref- 
erences. Thus young children can learn 
the skills that many of us struggled with 
in junior high school. Kindergarten 
children who can fluently plot graphics 
on a computer may present a challenge 
to the schools, but they show that com- 
puter learning games can teach impor- 
tant concepts in a playful, powerful way. 


BUILDERS 


A builder is a program with real-time, 
animated graphics, with which a user 
can put parts together to make some- 
thing new. Nothing in text could 
simulate a builder program. with its 
functional graphics. Its purpose is to en- 
courage learning by doing in an ex- 
ploratory environment. A builder could 
teach a specific content, such as elec- 
tronics, chemistry, biology, or music. Ex- 
amples are Pinball Construction Set 
from Electronic Arts and our own 
Rocky's Boots. 

Builders provide a metaphor to the 
real universe, with a defined and inter- 
nally consistent geography, elements 
(often icons) such as building parts and 
connectors, and rules. For example, in 
Pinball Construction Set, the player uses 
icons to create a simulated pinball 
machine. The machine is a game board 
with movable bumpers and flippers. 

(text continued on page 218) 
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Photo 1d: 
Visit from Space 
substitutes a grid 
for the array. For 
the first time in 
the set, numbers 
label both axes. 


Photo le: 

[n Tic Tac Tox. 
children must 
enter numbers in 
xu format. 
Columns and rows 
are no longer 
highlighted as 
points are plotted. 
Children must 
plot many 
coordinates on the 
same grid, using 
a game strategy. 


Photo If: 

In Bumble Dots. 
children use 
standard pair 
notation to plot 
original graphics 
оп a 10 fy 10 
grid. These 
graphics become 
the basis of a 
game. 
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Photo 2a: 
Players using 
Rocky's Boots can 
design machines 
using AND, OR, 
and NOT gates. 


Photo 2b: 

In the game room 
it Rocky's Boots, 
players build 
logical kicking 
machines to solve 
problems, 


Photo 2c: 
Rocky's Boots has 


a graphics editor | 


that players use 
to create new 
games. 
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(text continued from page 217) 

which can act according to the rules of 
real pinball machines or according to 
rules modified by the player. 

The internal geography of Rocky's 
Boots is represented as a set of rooms 
with doors and walls (photos 2a through 
2c). The player uses elements such as 
wires, logic gates, and sensors to build 
simulated electronic devices according 
to the internal rules of Rocky's world 
and the broader rules of combinatorial 
and sequential logic. 

Within the parameters set by a 
builder, players can recombine ele- 
ments according to structuring rules. 
They can create games, generate novel 
solutions to puzzles, edit and rework 
their creations, and in doing so explore 
fully the properties of the elements and 
rules, The program designer creates 
tools that are open to the player's ex- 
ploration. At the same time, the limits 
of the program's universe '(of the 
physical space, its elements, and rules) 
help structure learning. This permits 
both freedom and focus within the 
same environment. | 

The exploratory character of a builder 
encourages invention and divergent 
thinking. An ordinary computer-aided 
instruction program, in contrast, 
requires single, predetermined correct 
answers from a passive user. The 
builder says, "Use your mind. Here are 
some examples—now go make your 
омп A child experiencing a builder 
environment can develop persistence, 
self-confidence, a sense of mastery, and 
the ability to make choices. 

Successful builder programs must not 
be punitive or judgmental, as some CAI 
programs are. Rather than operating in 
a binary, right-wrong mode, they present 
an environment in which any action 
has a natural consequence. A badly 
planned or clumsy action will produce 
unsatisfying results—an inelegantly de- 
signed machine doesn't do much—but 
it is up to the player to judge the out- 
come. The player can redesign the 
machine, seek new solutions, and im- 
prove upon the design until he or she 
is satisfied. Thus, the learner deals not 
only with information but with knowl- 
edge and insight. 

The player can gain insight by trying 
many approaches to the same problem. - 
The program designer presents an 
abstract concept in a builder whose 
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elements make the concepts concrete. 
The player gains direct experience with 
the concepts, has time to think, to 
formulate and test hypotheses, ap- 
proaching the building environment 
from many angles. The parameters of 
the builder focus attention on a small 
set of realities and allow the player to 
manipulate concrete objects in order to 
achieve a "felt" awareness of broader 
concepts. These new concepts are not 
empty words or mere labels but the 
beginnings of insight. 

For example, the designer of Rocky's 
Boots wanted to convey logical 
concepts inherent in AND, OR, and NOT 
gates. He represented these as Tinker- 
toy-like parts with symbols used by 
electrical engineers. He added color 
and animation to model electric current 
flow. The player begins by working 
through structured tutorials, then 
combines and recombines elements, 
directly experiencing the abstract 
concepts of AND, OR, and NOT. After 
completing a series of puzzles, the 
player can create original games. Some 
people apply what they have learned in 
the context of the game to new 
situations in real life. These players have 
gained insight into very important 
concepts in electronics and logic. 

Builders are simulations that can defy 
the laws of the physical universe. By 
suspending disbelief, the player can 
enter a special reality, then stand out- 
side it to gain insight into the modeling 
process itself. For example, in Rocky's 
Boots, the presence of electric current 
in a wire or gate is represented in red, 
absence of current in white. Players use 
this color coding to understand the cur- 
rent flow in complex circuits, then some 
make the conceptual leap: this is a 
model, and like any model, it has limita- 
tions and is not a complete represen- 
tation of reality. Children who can make 
this connection have learned an impor- 
tant principle in science: we are bound 
by our models. 


А NEW GENERATION OF 
LEARNING SOFTWARE 

Learning game sets and builders are 
new genres of educational software. 
Children using these programs explore 
powerful visual environments. Through 
their play with these tools, children can 
acquire not only skills and knowledge, 
but insights at a new level. 8 
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€ FORTH programs are instantly 
portable across the four most popular 
microprocessors. 

e FORTH is interactive and conver- 
sational, but 20 times faster than 
BASIC. 

€ FORTH programs are highly struc- 
tured, modular, easy to maintain. 

e FORTH affords direct control over 
all interrupts, memory locations, and 
Мо ports. 

® FORTH allows full access to DOS 
files and functions. 

e FORTH application programs can 
be compiled into turnkey COM files 
and distributed with no license fee. 

e FORTH Cross Compilers are 
available for ROM'ed or disk based ap- 
plications on most microprocessors. 
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Lucille Le Sueur made a name for herself. 


She called herself Joan Crawford. 
Because a star needs a star's name. 
One that commands attention. 
And gets it. 

MultiMate International is that 
kind of a name. Replacing Softword 
Systems. A good name too, but one 
that no longer suits the company 
we've become. 

Today, MultiMate International 
spans four continents. MultiMate, 
the word processor that redefined 
the IBM PC, has been translated 
into five languages. Its similarity to 
Wang has resulted in phenomenal 
growth, both in acceptance and 
sophistication, and fueled our own 
phenomenal growth as a company. 

MultiMate International. It's the 
name we deserve. Because it's the 
name we've earned. 


MULTIMATE 


INTERNATIONAL We've made a name for ourselves. 
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CAUTIONS ON 
COMPUTERS 
IN EDUCATION 


BY STEPHAN L. CHOROVER 


esent 


Effects on the 


student-teacher relationship 


"TO PROPHESY IS extremely difficult.” 
says an old Chinese proverb, "especially 
with respect to the future" Nevertheless, 
the proliferation of personal computers 
in the educational environment seems 
certain to have a profound and far- 
reaching effect upon teachers, students. 
and the educational enterprise as a 
whole. 

As a student of "psychotechnology."' 
| am interested in the material and con- 
ceptual impact of sociotechnological 
change upon both the thought process 
and behavior of individuals, and the 
organization and development of 
human groups. What is the relationship 
between computer-based systems and 
the human social:systems within which 
they develop or into which they are in- 
troduced? As an educator and psychol- 
ogist, | am interested mainly in the 
human side of this question, as we make 
the transition to computer-based sys- 
tems of instruction. 

Only experience and time will tell 
whether or not the computerization of 
education will actually revolutionize the 
ways in which we teach and learn, but 
it will undoubtedly have many more or 
less profound effects upon how stu- 


dents and teachers relate to one 
another. 

Among the questions that I would like 
to see addressed are these: How will 
the evolution of computer systems af- 
fect the fundamental form and content 
of the educational enterprise? What ef- 
fects will it have on the personal and 
professional lives of students and 
teachers? How will it affect relations be- 
tween, and patterns of interactions 
among, individuals and groups? 

Carnegie-Melion University is devel- 
oping an integrated computer network. 
CMU President Richard Cyert wrote in 
Science (November 11, 1982) that: "An en- 
vironment that is densely populated 
with computers represents a new type 
of world. We need to know the impact 
of such an environment on social inter- 
Stephan L. Chorover (Department of Psy- 
chology, MIT. Cambridge, MA 02139) is a 
neuropsychologist and professor of psychology at 
the Massachusetts Institute of Technology. He 
is the author of From Genesis to Genocide: 
The Meaning of Human Nature and the 
Power of Behavior Control (MIT Press, 
1979) and a frequent commentator on devel- 
opments in the field of "psuchotechnology." 


actions. We also must study the effects 
of decisions made by the process of 
communicating over a network, as op- 
posed to face-to-face meetings. There 
are, in fact, a large number of issues that 
require study at the inception of the 
radical change we are making: 

At Carnegie-Mellon, he reports, the 
task of studying these questions has 
been assigned to a committee of social 
and computer scientists. 


SCHOOLS AS FACTORIES 


Ostensible experts, including many of 
this year's political candidates, are in- 
clined to issue alarms about the declin- 
ing "efficiency and productivity" of 
American commerce and industry, 
especially as compared to that of the 
Japanese. Equally expert analyses of the 
present state of our educational system 
tend to reflect and reinforce this per- 
spective. 1 have been unable to find a 
single example of a recent, officially 
authorized review of American public 
school education that is not predicated 
upon the view that we are falling woe- 
fully behind our principal competitors 
in the international race for industrial 

(text continued on page 224) 
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and commercial supremacy in the 
world, Once that premise is accepted it 
is easy to offer the conjecture that one 
reason for this sorry state of affairs is 
the failure of our educational institu- 
tions to provide a proper grounding in 
the skills required for national success 
and international leadership. 

In the context of this conception of 
education, we should examine what the 
experts are telling us about the role of 
computers in education. In a recent 
paper entitled "Productivity and Tech- 
nology in Education? Dr. Arthur 5. 
Melmed, an official of the U.S. Depart- 
ment of Education, tells us that the 
problem of "how to improve productiv- 
ity in education" will be "perhaps the 
central problem for education and edu- 
cational research for the remainder of 
this decade" Failure to deal successfully 
with this problem, he continues, will 
have profound and far-reaching delete- 
rious effects on our national economy. 
What is to be done? Here is his answer: 
“The key to productivity improvement 
in every other economic sector has 
been through technological innovation. 
Applications of modern information 
and communication technologies that 
are properly developed and appropri- 
ately used may soon offer education 
policy makers ... a unique opportun- 
ity for productivity management: 

Though some readers may think it 
strange to speak of education in such 
crassly materialistic terms, there is 
nothing new in the idea of the school 
as a kind of "factory" As early as 1916, 
Professor Ellwood Cubberly, Dean of 
Stanford's School of Education, proud- 
ly proclaimed our schools to be "fac- 
tories in which the raw materials are to 
be shaped and fashioned into finished 
products” in accordance with "specifica- 
tions for manufacturing (derived from) 
the demands of twentieth-century 
civilization:' 

Richard Cyert, in a Carnegie-Mellon 
press release of October 20, 1982, ex- 
pressed his belief that the network of 
personal computers developed at 
Carnegie-Mellon "will have the same 
role in student learning that the devel- 
opment of the assembly line in the 
1920s had for the production of auto- 
mobiles. The assembly line enabled 
large-scale manufacturing to develop. 
Likewise, the network personal com- 
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puter system will enable students to in- 
crease significantly the amount of learn- 
ing they do in the university." 


DISPLACEMENT, DESKILLING, AND 
ALIENATION 

My father would have said: "There is no 
free lunch? The improvement in produc- 
tivity achieved in other economic sec- 
tors through the development and de- 
ployment of technological innovations 
always has effects upon the people 
whose productive activities are direct- 
ly affected. Not all of the effects are 
reducible to measure and number. For 
the vast majority of men and women 


whose work lives have been signifi- 


Though some may 
think it strange to 
speak in such terms, 
there is nothing new in 
the idea of the school 
as a kind of factory. 


cantly affected by automation—the prin- 


cipal mode of industrial innovation—the 
response has not been entirely salutary. 
All too often automation has led to 
worker displacement, deskilling, and 
alienation. What reasons do we have to 
believe that technological innovation 
(computerization) will follow a different 
course and lead to a different outcome 
in the field of education? 

Let us imagine ourselves to be edu- 
cational policy makers involved in try- 
ing to decide which way to turn in the 
helter-skelter transition toward com- 
puter-based systems of instruction. Let 
us assume that ours is an underfinanced 
public school system in an American 
city and that our teachers feel they are 
underpaid and overworked. 

Let's assume that we are responsible 
for determining whether (and if so, how) 
to introduce computers into the 
elementary school and high school cur- 
ricula. Let us suppose further that we 
are concerned with "improving our pro- 
ductivity" and that we are already keep- 
ing track of our system's "inputs and 
outputs" through the use of standard- 
ized academic achievement tests. 


Into this situation comes a well-trained 
and well-meaning team of computer ex- 
perts and cognitive scientists. Perhaps 
they have come from a major scientific/ 
technological university or computer- 
development corporation nearby. ]n any 
event, they bear what appears to be a 
carefully crafted proposal; one that they 
and others have been working on for 
some time in the laboratory They 
believe it is time for a field test. 

Precisely what have they been work- 
ing on? "Improved educational produc- 
tivity," says one. "Computer-aided in- 
struction.’ says another. "Computer- 
based learning: claims a third. 

They explain that the tutorial mode of 
teaching, using individualized instruc- 
tion, is much more efficient than the 
classroom mode. They have designed 
a courseware package of both hardware 
and software, with which a student who 
has no prior computer experience can 
work in a self-paced manner. Subject 
matter is broken down into codable 
units and presented to the student at 
the appropriate time. Any information 
a student needs can be encapsulated 
in a computer program. 

After an initial investment in the hard- 
ware and software, they point out, the 
system will be extremely cost-effective. 
instead of teachers who are subject-area 
specialists, the school can hire relatively 
unskilled people to be "resource man- 
agers’ and "system monitors" more 
commonly known as stockroom atten- 
dants and security guards. The univer- 
sity (or company) will provide all the ex- 
pert assistance the school will need, in- 
cluding curricular material, lesson plans, 
and examinations. The school will be 
able to say "goodbye teacher" and 
good riddance to that skyrocketing pro- 
fessional payroll. 

To the objections now arising, let me 
hasten to insist that what I have 
presented is more than a caricature. 
"Goodbye teacher” was, in fact, the title 
of an article written almost two decades 
ago by Professor Fred S. Keller, a be- 
havioristically inclined psychologist who 
was one of the leading developers of an 
earlier system of automated instruction 
inspired by the work of B. E. Skinner. The 
so-called "Keller Plan" is one of the old 
theories that has died along with many 
other well-intended measures for in- 
creasing educational productivity 
through automation. 


"Computer tutor" systems have the 
sarne form, content, and intended ap- 
plications as that just described and are 
presently under development in many 
academic and corporate contexts. My 
scenario is based, in part, on a lecture 
presented recently at MIT by a visiting 
professor of cognitive science. The in- 
terpretation of the foreseeable effects 
of the computer tutor upon the quality 
of work life in the classroom (especial- 
[у as it touches on the deskilling of the 
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teacher's role) is taken directly from a 
conversation with him. 


А CRISIS IN EDUCATION 


What is to be done? | do пої presume 
to say what researchers and systems de- 
velopers in this field should do, or how 
educational policy makers ought to re- 
spond when confronted with proposals 
of this kind. Nevertheless, f am con- 
vinced that developments in the rapid- 
ly evolving field of computers in educa- 
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مسو کے 


tion are bound to have an effect on all 
of us who are part of the American 

educational system. 
| hope that the problem of automa- 
tion in education will give us a reason 
to stop. think, and reconsider the prob- 
lem of socictechnological transition in 
deeper and more humane ways. Mean- 
while, let me suggest that the experi- 
ence gained in many places thus far 
provides a provisional basis for saying 
(text continued on page 226) 
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e in the United States are in 
the grip of a mass delusion 
with respect to the education 


of kids with computers. The belief that 
it is very urgent that we put computers 
in primary and secondary schools is 
based on a number of premises, of which 
only one is true. The true premise is that 
the whole world is becoming increasingly 
pervaded by computers. But then peo- 
ple infer that in a world pervaded by 
computers, everybody must be "com- 
puter literate" in order to be able to cope 
with the world at all. A second inference 
is that a high degree of computer literacy 
assures one a good job, while computer 
illiteracy condemns one to life on the 
margin of the coming information society. 

[ think most people imagine computer 
literacy to consist largely of the ability to 
communicate with computers, to operate 
them and to be able to correctly inter- 
pret their output, Hence computer 
literacy is generally interpreted to mean 
knowing a computer language or two. 
and probably involves facility with the 
computer's keyboard. 

Another illusion is that computer-lan- 
guage learning is like other kinds of learn- 
ing. That, of course, is best done very 
early in life, indeed, the earlier the bet- 
ter. This provides a lot of fuei for the 
pressure on the schools to begin com- 
puter training very early and to make it 
part of the schoo! curriculum from 
kindergarten to grade 12. 

Again, all of this is based upon the true 
assumption thát the computer is begin- 
hing to pervade and will continue to per- 
vade our society. ] would like to draw an 


analogy to something else that is ubi- 
quitous in our society—the electric moter. 
There are undoubtedly many more elec- 
tric motors in the United States than there 
are people, and almost everybody owns 
a lot of electric motors without thinking 
about it. They are everywhere in auto- 
mobiles, food mixers, vacuum cleaners, 
even watches and pencil sharpeners. Yet, 
it doesn't require any sort of electric- 
motor literacy to get on with the world, 
or, importantly, to be able to use these 
gadgets. 

Another important point about electric 
motors is that they're invisible. If you 
question someone using a vacuum 
cleaner, of course they know that there 
is an electric motor inside. But nobody 
says "Well, i think ЇЇ] use an electric motor 
programmed to be a vacuum cleaner to 
vacuum the floor.” 

The computer will also become large- 
ly invisible, as it already is to a large ex- 
tent in the consumer market. | believe 
that the more pervasive the computer 
becomes, the more invisible it will 
become, We talk abcut it a lot now 
because it is new, but as we get used to 
the computer, it will retreat into the 
backeround. How much hands-on com- 
puter experience will students need? The 
answer, of course, is not very much. The 
student and the practicing professional 
will operate special-purpose instruments 
that happen to have computers as com- 
ponents. 

The emphasis on learning computer 
languages early is misplaced. It is clear 
to me that computer languages are not 
like natural languages. | think they are 


more like mathematical languages or 
physics. They require a certain intellec- 
tual maturity, and when you have that in- 
tellectual or mathematical maturity, you 
can learn them relatively quickly. It isn't 
worth spending a iot of time on at an 
early age, 

The counterargument that we should 
begin with baby steps early, like teaching 
BASIC to eight-year-olds, is going in ex- 
actly the wrong direction. BASIC is, from 
a pedagogic point of view, an intellectual 
monstrosity that we should start to егааь 
cate and not attempt to use as a basis 
for anything. 

Рт trying to argue that the introduc- 
tion of computers into primary and sec- 
ondary schools is basically a mistake 
based on very false assumptions. Our 
schools are already in desperate trouble, 
and the introduction of the computer at 
this time js, at very best, a diversion— 
possibly a dangerous diversion. 

Too often, the computer is used in the 
schools, as it is used in other social estab- 
lishments, as a quick technological fix. It 
is used to paper over fundamental prob- 
lems to create the illusion that they are 
being attacked. 

lf Johnny cant read and somebody 
writes computer software that will im- 
prove Johnny's reading score a little bit 
for the present, then the easiest thing to 
do is to bring in the computer and sit 
Johnny down at it, This makes it unnec- 
essary to ask why Johnny can't read. In 
other words, it makes it unnecessary to 
reform the school system. or for that mat- 
ter the society that tolerates the break- 

sdown of its schools. 
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(text continued from page 225) 

what should not be done. Computer- 
based systems should not be intro- 
duced from the top down. 

Too many schools stili follow a weil- 
established recipe for disaster: first, 
policy makers choose the hardware, 
then decide on the software. They then 
teach teachers and other staff how to 
use the system, and finally, everybody 
tries to figure out what the goals of 
system utilization are to be and whether 
the system already in place can help 
meet those goals. 

Instead, teachers and students should 
be involved at all stages of the process, 
including the initial and difficult (often 


Too many schools still 
follow an established 
recipe for disaster: 
first, policy makers 
choose the hardware, 
then decide on the 
software. 


neglected) one of defining the educa- 
tional values and goals that any such 
system is intended to serve. 

It would be a very serious error to 
look only at the technical aspects of 
computers in education and to think 
only in terms of quantifiable productive 
efficiency. it is only in the context of a 
supportive educational community—a 
human environment conducive to learn- 
ing—that the hazards of automation can 
be avoided. 

What then needs to be done in the 
design of educational systems that will 
include the use of computers? Without 
attempting to give a comprehensive 
answer, as the details will vary frorn case 
to case, | would suggest that we must 
take it as our goal to draw people into 
an intimate and creative human context. 
The people who are on the receiving 
end of the innovations have to be in- 
volved in the transition. We are at a turn- 
ing point, if you will, a kind of crisis. The 
Chinese character for "crisis" is made 
up of two other characters: "danger" 
and "opportunity" # 
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LANGUAGES FOR 
STUDENTS 


BY FRED A. MASTERSON 


Evaluating programming languages 


ONE OF THE MOST enlightened forms 
of computer-aided instruction (CAI) en- 
courages students to use a program- 
ming language to explore problem do- 
mains, classes of related problems. In 
addition to enhancing computer 
literacy, such exploration helps students 
acquire strategies for learning about 
new problem domains. But all program- 
ming languages are not created equal; 
some are more appropriate for this ap- 
plication than others. 

| have four requirements for a CAI 
programming language: simplicity, 
power, compatibility, and cognitive rich- 
ness. "Simplicity" refers to the ease with 
which students can leam a program- 
ming language. at least to the degree 
that they can use it to solve simple 
problems. “Power” is a measure of the 
ease with which a programming lan- 
guage can be applied to complicated 
problems. Simplicity and power are 
relatively independent. Some program- 
ming languages are difficult to learn but 
provide relatively easy solutions to 
complex problems, while some simple 
languages do not. 

The third requirement for a CAI pro- 
gramming language is that it be com- 
patible with other computing applica- 
tions. А programming language en- 
countered in a CAI context may be the 
first computing experience for many 
students. There should be a positive 


for use in education 


transfer between a CAI programming 
language and such common computing 
applications as word processing. 
statistics packages, and other popular 
programming languages. 

"Cognitive richness" measures the 
extent to which the programming lan- 
guage facilitates thinking about various 
problems. Cognitively rich languages 
provide easy ways to represent and test 
hypotheses about the rules governing 
problem domains. in contrast, cog- 
nitively poor languages may actually 
block reasoning about a problem do- 
main by producing an antagonism be- 
tween natural ways of thinking and the 
representations allowed by the lan- 
guage. This requirement is closely 
related to those of simplicity and power. 
Indeed, ease of learning and ease of ap- 
plication necessitate a rich notation for 
representing problems. 


MAINSTREAM LANGUAGES: 
NEITHER SIMPLE 

NOR POWERFUL 

Such mainstream programming lan- 
guages as FORTRAN, ALGOL, and 
Pascal are widely distributed and widely 
used in academia and industry. The 
same languages tend to be popular in 
Fred A. Masterson is a professor of cognitive 
sciences and psychology at the University of 
Delaware (Newark, DE 19711). 


both settings, since industry hires the 
graduates of academia, and curriculum 
planners are sensitive to the needs of 
industry. 

FORTRAN (Formula Translation), 
because it was the first high-level lan- 
guage, established a dominance that 
still prevails in physical science and 
engineering. though most versions of it 
lack overall coherence and well- 
designed flow-of-control commands. 
FORTRAN programs make heavy use of 
conditional branching statements that 
send control to different parts of a pro- 
gram, so that programs for all but the 
simplest tasks must be read in a zigzag 
fashion, instead of in a smooth flow 
from top to bottom. (However, RATFOR, 
a UNIX version of FORTRAN, and FOR- 
TRAN 77 incorporate ALGOLdike flow- 
of-contro] commands.) 

ALGOL (Algorithmic Language) shows 
a higher degree of internal consistency 
and sophisticated control structures. As 
a result, it became a universal language 
for communicating algorithms in com- 
puter science. ALGOL control structures 
such as BEGIN. . . END, IF. .. THEN. .. 
ELSE, FOR. ..DO, and WHILE. ..DO 
set a precedent for future solutions to 
flow of control in programming lan- 
guages. However, ALGOL lacks a stan- 
dard set of commands for reading and 
writing data. 

(text continued on page 234) 
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(text continued from page 233} 

Pascal, a descendant of ALGOL, is do- 
ing well in academia. Pascal is trim 
enough to run in the 48K- to 64K-byte 
memory limit that characterizes many 
of the personal computers commonly 
used in educational settings. It is small 
enough to be easily implemented, and 
its trimness makes its syntax and 
semantics easy to specify and relative- 
ly easy to grasp. 

A major drawback to FORTRAN, 
ALGOL, and Pascal as programming 
languages for student use is that they 
are not interactive. in order to try 
even the simplest commands, a student 
must enter them in a source-code file, 
run a compiler to produce an object- 
code file, and then run a linker to make 
an executable program file. Con- 
sequently, experiments with one or a 
few commands consume dispropor- 
tionately large amounts of time and 
effort. A much better environment 
would be an interactive one in which 
small sets of statements could be tested 
immediately. 

А second major flaw in these pro- 
gramming languages is that all complex 
procedures must be broken down into 
steps that manipulate the contents of 
single memory locations in the com- 
puter. Although the computer is forced 
by its architecture to deal with memory 
locations one at a time, a programming 
language suitable for student use 
should disguise this limitation, making 
it seem that entire arrays or lists of 
numbers or characters can be manipu- 
lated by single commands. 

The "one thing at a time" limitation is 
often built into programming languages 
as a limitation on the values of user- 
defined functions, which must be the 
contents of a single location in memory. 
Thus, functions cannot return arrays or 
lists as values—only single numbers or 
items. Subroutines in FORTRAN or 
procedures in ALGOL or Pascal must be 
used to compute more complicated 
data structures. As a result, procedure 
or subroutine calls are used much more 
frequently than functions. This is 
unfortunate, because a sequence of 
function applications can convey a 
clearer picture of a computation than 
an equivalent sequence of procedure or 
subroutine calls. For example, consider 
the problem of squaring each element 
of a matrix named MATRIXI and then 
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transposing the result. If SQUARE and 
TRANSPOSE could be coded as 
functions, a solution would be 
MATRIX2 := TRANSPOSE (SQUARE 
(МАТКІХІ)) 
Since this is not possible in any of the 
aforementioned languages. the solution 
would have to look something like this: 
SQUARE (MATRIXI, 
TEMPORARYMATRIX) | 
TRANSPOSE (TEMPORARYMATRIX, 
MATRIX2) 
where the first argument of each pro- 
cedure is the matrix to be operated 
upon and the second argument is the 
result of the operation. (In FORTRAN, 
“CALL’ would precede "SQUARE" and 
"TRANSPOSE") By comparison, the 
functional notation is considerably 
clearer. 


BASIC: 
SIMPLE BUT Not POWERFUL 


A high degree of interactiveness is 
essential to the potential simplicity of 
a programming language. One of the 
best-known interactive programming 
languages is BASIC (Beginner's All- 
Purpose Symbolic Instruction Code). 
Successive lines of a BASIC program are 
typed directly to the BASIC system, and 
a program can be run immediately, with- 
out the delays interpolated by compil- 
ing and linking. In addition, most BASIC 
systems can execute single lines of com- 
mands outside of formal program def- 
initions. 

BASIC became tfe programming lan- 
guage for microcomputers during the 
middle to late 1970s because it was 
small enough to fit in the limited mem- 
ories of early microcomputers. The 
price of this compactness was reduced 
performance. 

Like FORTRAN, BASIC lacks adequate 
control structures. Many versions 
restrict variable names to no more than 
two characters, making the use of 
mnemonic names nearly impossible. 
However, BASIC's most egregious flaw 
is the absence of procedures or subrou- 
tines. Many manuals erroneously de- 
scribe BASIC’s "GOSUB" command as 
a subroutine facility. In fact. it is no more 
than an unconditioned branch from one 
to another block of code, with the abil- 
ity to later return to the original block. 

Fortunately standards for an im- 
proved version have been drafted by 
the BASIC Committee of the American 


National Standards Institute (ANSI). The 
proposed standard allows multicharac- 
ter names for variables and ALGOLrlike 
flow-of-control commands. The new 
standard also supports true subroutines 
with calling parameters and local 
variables. 


APL AND LISP: 
POWERFUL BUT NOT SIMPLE 


All the languages we've looked at so far 
have only moderate power because 
they suffer from the “one thing at a 
time” limitation mentioned earlier. 
Restricting our search to readily avail- 
able programming languages, two avoid 
this limitation—APL and LISP. Imple- 
mentations of APL (A Programming 
Language) and LISP (List Processing lan- 
guage) are available for many main- 
frame and minicomputer systems and 
for some microcomputers. APL and 
LISP are highly interactive and extreme- 
ly powerful. but their unusual notations 
have daunted many would-be users. 

In some ways, APL and LISP are two 
of the best-kept secrets in computer 
software. While both have devoted 
users, neither has gained widespread 
acceptance, probably because of the 
notational problems mentioned above. 
Yet beneath those quirky notations lie 
programming systems that can be de- 
scribed as "futuristic" when compared 
to ALGOL, BASIC, FORTRAN, and 
Pascal. 

APL and LISP let users think in terms 
of data structures. The data structures 
favored by APL are arrays (scalars, vec- 
tors, matrices, and arrays with more 
than two dimensions). In LISP. the data 
structures are lists (and the elements of 
a list may themselves be lists). Both APL 
and LISP enable the user to define func- 
tions that return entire data structures. 
Thus, embedded function applications 
can be used to clarify the hierarchical 
structure of a computation. Here is the 
APL command for the earlier example, 
squaring each element of a matrix and 
transposing the result: 

MATRIX2 “ TRANSPOSE SQUARE 
MATRIXI 

APL and LISP are also highly interac- 
tive. A function can be executed as soon 
as its definition has been entered. In ad- 
dition, you can execute commands in 
"jmmediate execution mode" without 
embedding them in a function defini- 

(text continued on page 236) 
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tion. Thus, it is very easy to try out 
various commands to see how they 
work. This is especially valuable in 
powerful languages such as APL and 
LISP, where the effects of one-line com- 
mands can be relatively far-reaching. 

Both APL and LISP encourage a 
modular programming style in which 
problems are broken down into several 
short function definitions. Since each 
function can be tested separately, logic 
errors are relatively easy to detect and 
rectify. To further aid debugging, both 
languages enable the user to set "trace 
points” and "break points” in functions. 
Trace points enable the user to follow 
the flow of control from function to 
function or from line to line in the same 
function. Break points suspend execu- 
tion at preselected locations in func- 
tions so that the user can check the 
state of the computation at those 
locations. 

APL and LISP let the user store large 
numbers of function definitions and 
data objects in the user's core image, 
thus greatly reducing the need for disk 
file save and retrieve commands. The 
user's core memory image is allocated 
dynamically, expanding when additional 
functions or structures are created and 
contracting when functions or structures 
are reduced or eliminated. Memory al- 
location is completely transparent to 
the user, so that "dimension state- 
ments" are not required to warn the 
system of future memory requirements. 
At any time, the entire memory image 
can be saved as a single disk file and 
retrieved later. Thus, the user can load 
an entire core image from disk, modify, 
delete, or add functions and data struc- 
tures to that image, then save the en- 
tire core image back to disk. 

APL and LISP are self-contained pro- 
gramming-language environments. They 
have coordinated facilities for memory 
management, error recovery, and 1/0 
formatting defaults that enable users to 
customize the environment to fit special 
requirements. 

Although both APL and LISP are in- 
teractive and powerful, they use offbeat 
notations and eccentric built-in editors. 
APL uses unusual characters and re- 
quires special terminals outfitted with 
APL keyboards. LISP has standard char- 
acters but uses reverse Polish notation 
and uses parentheses often to delineate 


236 BYTE * JUNE 1984 


STUDENT LANGUAGES 


the structure of a computation. 
Neither APL nor LISP has structured 
commands for controlling iterations. 
Fortunately, both languages encourage 
programming styles that reduce the 
need for iteration, because both pro- 
vide many commands that process en- 
tire data structures at once. Indeed, 
many of the applications of iteration in 
other languages involve the one-at-a- 
time processing of sequential elements 
of a list, vector, or array—processing 
that can be done in a single APL or LISP 
command. The use of recursive pro- 
gramming techniques further reduces 
the need for iteration in APL and LISP. 


AMPL AND Loco: 

SIMPLE AND POWERFUL 
Fortunately, programming-language sys- 
tems without notational difficulties can 
be based on APL and LISP. AMPL (А 
Modified Programming Language], de- 
veloped at the University of Delaware, 
is a dialect of APL that avoids the spe- 
cial APL character set. |For a list of 
publications on AMPL, see the 
bibliography on page 238.| Logo, 
though inspired by LISP, does not rely 
as heavily on parentheses and allows 
the use of standard notation (in addition 
to reverse Polish) for arithmetic opera- 
tors. 

Despite notational simplification, 
AMPL and Logo retain many of the ad- 
vanced features of their parent lan- 
guages. In particular, both AMPL and 
Logo have the following features: 


1, interactive, interpreted code 

2. powerful primitives for creating 
and altering whole data structures 
3. functional notation that often em- 
phasizes the hierarchical structure of 
a computation 

4. dynamic memory allocation 

5. stored workspaces containing 
variables and function definitions 
6. user access to system variables 


The Logo programming language is a 
simple yet powerful tool that children 
can use to explore the worlds of geo- 
metry, mathematics, and physics. How- 
ever, far from being just for children, 
Logo has many sophisticated features 
that will sustain the Interest of advanced 
programmers. 

We have used AMPL as part of an in- 
troductory college-level course in 
statistica] data analysis. Our goals are 


twofold. First, and most important, we 
want to provide our students with a 
simple yet powerful tool for exploring 
mathematical and statistical relation- 
ships in sets of experimental data. Our 
second goal is to further the cause of 
computer literacy. This is the first ex- 
posure of most of our students to com- 
puters. Thus, it is extremely important 
that the experience be interesting and 
that it transfer to other computer ac- 
tivities. Perhaps the strongest motive 
behind the design of AMPL was to rid 
APL of its major eccentricities and thus 
increase its commonality with other 
computing notations and systems. 

AMPL enables students to experi- 
ment with the grammar of algebra. 
There is a close correspondence be- 
tween the structure of AMPL expres- 
sions and the equivalent algebraic ex- 
pressions. Thus, each time a student in- 
teractively tries an AMPL expression, he 
or she learns a little more about the 
rules governing the evaluation of 
algebraic expressions. The end result of 
such learning can be dramatic. Students 
with poor math backerounds, who 
otherwise would have difficulty grasp- 
ing algebraic evaluation rules, learn the 
rules relatively easily by interacting with 
AMPL. 

In addition to computing the values 
of statistics, students use AMPL to do 
sampling experiments. The experiments 
simulate coin tossing, sampling from 
continuous distributions, sampling cor- 
relation scatter plots, and so on. Such 
experiments give students a dynamic 
understanding of sampling variability 
and illustrate the basic logic of statistical 
inference. 


COGNITIVE RICHNESS: 
LANGUAGES TO THINK WITH 


Cognitively rich languages let users 
think in terms of complete structures, 
APL and AMPL let users think in terms 
of whole arrays, and LISP and Logo let 
users think in terms of hierarchical list 
structures. While other languages sup- 
port these types of data, they distract 
the programmer's attention to element- 
by-element processing details. Due to 
the built-in “one thing at a time” limita- 
tion, the net effect is to pull the pro- 
grammer's perspective away from the 

whole structure. 
The numerical array representations 
(text continued on page 238) 
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of APL and AMPL make these lan- 
guages ideal for representing problems 
in linear algebra and statistics. Arrays 
can be used in these languages to rep- 
resent string data as well. For example, 
a book is easily represented as a three- 
dimensional array in which each two- 
dimensional slice represents a page of 
text. Simple commands can be used to 
access and rearrange pages, lines, 
columns, and individual characters. 

The hierarchical list structures of LISP 
and Logo facilitate the representation 
of algebraic formulas and propositions 
in symbolic logic. List structures are also 
useful in natural-language programs, 
where they represent the grammatical 
parsing diagram of a sentence or, at a 
deeper level of processing. a proposi- 
tional representation of the meaning of 
the sentence. 

The ability to think in terms of whole 
structures comes as a delightful surprise 
to students who are used to “one thing 
at a time" languages. Data structures ac- 
quire an almost physical palpability as 
the user breaks them apart and re- 
assembles them into new structures by 
means of simple commands. 

Another contribution to cognitive 
power is the freedom these languages 
provide from disk file bookkeeping. All 
required procedures and data struc- 
tures reside in a core workspace and are 
instantly accessible by name. In many 
other languages a source program may 
reside in one file, library procedures in 
another, and data in yet another. As a 
result, the user must move about from 
file to file to edit procedures and data. 
This is just one more source of distrac- 


tion from the cognitive goals of a 
programmer. 

Another conceptually powerful fea- 
ture of APL, AMPL, LISP and Logo is 
the ability to write recursive procedures; 
that is, procedures that call themselves. 
For example, a recursive procedure to 
determine the length of a list would 
apply itself to the list with one element 
removed and then add 1 to the answer. 
This recursive procedure is shorter and 
conceptually more satisfying than an 
iterative one that steps through the list 
counting each element in turn. 


WANTED: RESPONSIVE, 
CUSTOMIZABLE LANGUAGES 

The result of my survey of widely avail- 
able programming languages is distress- 
ing. One might well ask why so few pro- 
gramming languages are suitable for 
CAL And since CAI suitability should be 
synonymous with "human efficiency? 
why are there so few human-oriented 
programming languages? 

We are at a new frontier of program- 
ming-language design. The old, inflex- 
ible. noninteractive programming lan- 
guages have catered to the large-scale 
computing needs of science. business, 
and government. What we need now 
are flexible, interactive, powerful pro- 
gramming languages for the student 
and the personal computer user. 

The requirements of large-scale com- 
puting could hardly be farther from 
those of most students and individuals. 
Cost-effective programming languages, 
in the context of economies of scale, de- 
mand machine efficiency at the expense 
of human efficiency. Machine-efficient 
programming languages tend to be in- 


flexible and picayune, requiring several 
lines of code to accomplish even the 
simplest tasks. Programming becomes 
a tedious task prone to mistakes. 

An analogy can be made to ground 
transportation. Businesses use large 
trucks to transport goods as cheaply as 
possible. Who would claim that in- 
dividuals should use the same vehicles 
to go to work or go shopping? FOR- 
TRAN, ALGOL, BASIC and Pascal seem 
like trucks. We need more “auto- 
mobiles” and "bicycles": responsive, 
customizable programming languages 
for CAI and personal computing. Ш 


AMPL, a modification of APL designed at 
the University of Delaware, allows standard 
ASCII characters, mnemonic command 
names, and a simple editor. It runs on the 
DECsystem-10 mainframe. A УАХ 780 ver- 
sion is due for release this summer. and an 
IBM PC version is projected for 1985. 


The author thanks Ken Cowan, Elizabeth Rust 
Kahl, Suzanne McBride, and Tony Stavely for 
their helpful comments on earlier versions 
of this article. 
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THEME 


MICROCOMPUTERS 
IN THE FIELD 


PORTABLE COMPUTERS ARE perfect- 
ly suited for use in anthropological and 
zoological in-the-field data-processing 
applications. Portables were designed, 
however, for use in friendly environ- 
ments. Taking a portable into potential- 
ly hostile environments requires more 
than the usual planning for system 
organization. Introduction of unfriend- 
ly elements like extremes of tempera- 
ture and humidity, contamination by 
dust and other foreign matter, and 
general abuse in the field, can quickly 
reduce a computer to electronic junk. 
This article describes the special selec- 
tion and the "hardening" of a portable 
computer system for use in a research 
project in Central America. 

Throughout this discussion | have 
taken a cookbook-like approach based 
on the presumption that field scientists 
interested in this application will have 
modest exposure to computers. A step- 
by-step presentation should be the 
most useful for the reader. 


WHY USE A SYSTEM 

IN THE FIELD? 

Field scientists in anthropology. environ- 
mental sciences, and zoology conduct 
research primarily through funding pro- 
vided by a variety of public or private 
agencies. Research funds are traditional- 
ly in short supply and the competition 
is always strenuous. А proposed project 


BY ROBERT P. CASE 


Practical 
considerations 


must promise much in the way of re- 
search, and once funded, it must deliver. 
especially if it is to receive future 
assistance. Most granting agencies 
monitor the research closely and re- 
quire that the researcher provide 
preliminary reports on the progress 
made. Some of the advantages of an 
onsite computer should be readily ap- 
parent, given these conditions. | will 
draw upon experiences from my current 
project to illustrate various points. 

The project is a three-year research 
program designed to investigate the 
pre-Columbian Mayan civilization of 
southern Mexico and northern Central 
America. My role is to direct laboratory 
and data-processing operations. A mul- 
tiplicity of competing theories have 
been offered about the rise and fall of 
Mayan social, economic, and political 
organization, but very little has been 
done in the way of empirical testing. 
The primary objective of the project, 
then, is to collect and analyze sufficient 
data from our research area so that we 
can validate, modify, or reject some of 
these alternative theories. 

We recognized from the beginning 
that it would be extremely slow and dif- 
ficult to manually process such a wide 
Robert P. Case (7664 Madison Ave., Lemon 
Grove, CA 92045) is a lecturer in anthropology 
at San Diego State University. 


variety of data: yet we wanted to be 
capable of doing some preliminary 
hypothesis testing in the field. So the 
decision was made to computerize data 
processing. 


SYSTEM ANALYSIS AND DESIGN 


After deciding to use a portable com- 
puter, the next step was to identify the 
specific tasks that the computer would 
perform. Software and, ultimately, hard- 
ware selection must be tailored to the 
users needs. 

In our case (and probably in the case 
of all research projects), the most critical 
need was for a database management 
system that could store, manipulate, and 
retrieve data. Second, we required the 
means to mathematically analyze our 
data. A third, but not essential, function 
included word-processing and hard- 
copy documentation capabilities. 

The first consideration at this stage is 
whether it will be necessary to transfer 
data to a mainframe computer after re- 
turning from the field. We talked to the 
director of our university's mainframe 
facility to get some guidelines on the 
compatibility of different systems. 
Usually compatibility problems can be 
resolved by using special software. But 
this requires additional processing steps 
and should be avoided whenever pos- 
sible. Also, many large data-processing 

(text continued on page 244) 
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(text continued from page 243) 

facilities have mainframe computers by 
more than one manufacturer, so there 
may still be a wide range of compatible 
microcomputers and software to 
choose from. 

This brings us to the second step. 
selecting the software that will perform 
the specified tasks. A multitude of pro- 
grams may exist for any given task, each 
with different strengths and weak 
nesses. Furthermore, these programs 
are designed to run on particular oper- 
ating systems such as CP/M or MS-DOS. 
In effect, this stage of the system 
analysis involves simultaneously eval- 
uating competing software/hardware 
configurations. That is, program X, 
which runs only on class X computers, 
must be compared to a similar program, 
Y, which runs only on class Y computers. 
if at all possible, get a demonstration 
of the different candidates. When eval- 
uating similar programs keep the 
following questions in mind: How well 
will it perform the tasks І need? How 
easy is it to learn and use? Has it been 
extensively tested and is it reliable? 
And, of course, how much does it cost? 
Based on this analysis, you should pin- 
point the programs you require and be 
able to narrow down the selection of 
suitable hardware. 

Your choice of a microcomputer is 
limited to the operating system your 
software will run on, but there will usual- 
ly stil! be a number of portable com- 
puters to choose from (see "How to 
Choose a Portable” September 1983 
BYTE, page 34). Important considera- 
tions include: the size, feel, and arrange- 
ment of the keyboard: the size and 
quality of the video monitor; the size 
of the memory; and the disk-storage 
capacity. The keyboard and monitor 
characteristics are a significant concern: 
a poor design in either can reduce in- 
put speed and accuracy. Another im- 
portant factor is the amount of random- 
access read/write memory (RAM) and 
disk storage, which can place limits on 
data storage and processing. Naturally. 
mechanical reliability and cost are also 
important concerns. 

Using these guidelines for our project 
we first examined database-manage- 
ment programs. On the basis of com- 
parisons, dBASE II was chosen for its 
greater power and flexibility. We 
searched next for a suitable statistics 
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package to fill our second requirement. 
At the time of the analysis (May 1982) 
there were only a handful of such pack- 
ages. Our choice Statpak, was designed 
to be interfaced with dBASE II and other 
popular database-management sys- 
tems. Statpak requires MBASIC and so 
this was added to our list. One other 
criterion added to our list was a 
minimum of 64K bytes of RAM for 
dBASE II; this is less important today 
since most suitcase-size and many brief- 
case-size portable microcomputers 
match or exceed 64K bytes of RAM. 

We were concurrently studying the 
portable systems then on the market. 
We concluded that our three-year re- 
search program would require a tre- 
mendous amount of disk storage. We in- 
vestigated the Kaypro 10, the first por- 
table to have a 10-megabyte Winchester 
hard disk. This system has the 64K bytes 
of RAM required for dBASE Il, it uses 
the necessary CP/M operating system, 
and, as a further benefit, it comes with 
bundled software including MBASIC (re- 
quired for Statpak) and WordStar (a 
word-processing package that fulfilled 
our third general requirement). Finally, 
the close proximity of the Kaypro plant 
to our base at San Diego State Univer- 
sity was an additional advantage. Subse- 
quently, the peripheral devices were 
evaluated, with the Prowriter 8510 
printer (Cltoh Electronics) and the 
500-watt Grizzly Uninterruptible Power 
System (Electronic Protection Devices 
Inc.) being selected. 

Upon completion of the system 
analysis and design we would normal- 
ly have gone out and bought the speci- 
fied equipment and software. In our 
case, however, an unexpected reduction 
in our National Science Foundation 
award made this impossible We were 
not willing to give up easily, so we con- 
tacted each manufacturer, first by tele- 
phone, followed by a written proposal 
in which we solicited their sponsorship. 
Each one graciously accepted and we 
owe them much gratitude. 


FIELD CONDITIONS AND 
MICROCOMPUTERS 

In spite of their portability, microcom- 
puters imitate mainframes in requiring 
a relatively clean, climate-controlled 
room at home or in the office. Obvious- 
ly. field scientists will not usually have 
such luxurious accommodations. It is 


imperative that you identify the poten- 
tial environmental perils that await and 
take the necessary preventive measures. 
A system failure in a remote location is 
extremely difficult, if not impossible, to 
recover from. 

The most serious climate-related 
problems for the computer are ex- 
cessive heat and extreme humidity or 
aridity. Equally serious is the problem 
of the equipment being infiltrated by 
dust or insects. Finally, the source and 
quality of electricity used to power the 
system has to be considered; a black- 
out, brownout, or power surge can ruin 
your whole day, not to mention your 
project. These, in fact, constitute the en- 
vironmental problems that we antici- 
pated adversely affecting our anthro- 
pology project in Central America. We 
wrote in our proposal to Kaypro that we 
expected daily temperatures to reach 
the mid-90s with humidity exceeding 90 
percent. We also noted that dust and in- 
sects would be a problem, as would an 
inconsistent power supply. Kaypro 
recognized that there were significant 
risks to the operation of a computer and 
that modifications were called for. One 
of their engineers, Ron Morgan, took on 
the task of constructing a climate- 
resistant Kaypro 10. 

Morgan's objective was to have a 
completely sealed cabinet in order to 
prevent dust and moisture from affect- 
ing components. This created additional 
problems, such as cooling and the need 
for data backup. The solution to the 
cooling problem was to build a special 
heat sink mounted to the top of the 
cabinet. Whisper fans mounted over 
holes in the cabinet circulate air through 
the components, out through the heat 
sink, and back into the cabinet again. 
This closed cooling system is designed 
to maintain the interior of the computer 
at a normal room temperature. 

Second, sealing the cabinet required 
that all vents and the floppy-disk port 
be closed. Both the hard-disk and 
floppy-disk drives were removed 
together with the standard fan. Two of 
the new, thinner, 10-megabyte hard-disk 
drives and a Toshlba floppy-disk drive 
were installed. with the Toshiba in line 
with, but backset from, the floppy-disk 
port. The port was then sealed by 
screwing a piece of plexiglass over it. 
It was Morgan's intention to use the sec- 
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d True. Introducing Quadlink With Quadlink, there's 
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that turns your IBM Personal 

Computer into an Apple- 

compatible system. 
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few keys, and instantly run 

most Apple software 

packages available. 


Quadlink greatly enhances 
your PC's capabilities. 


м True. Quadlink gives you 
access to the largest softwa 
library ever written. Business, 
educational. and entertain- 


no diskette reformatting 
needed. 


@ True again. With Quadlink 
you ll never have to worry 
about "compatibility." Just 
put your Apple diskette in 
the PC drive and watch it go. 
Its that easy. Like having an 
Apple computer Ше 
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And every Quadlink comes 
with that traditional 
Quadram Quality built 
right in. 


Ей Absolutely true. 


Quadlink is available 
at Quadram dealers 
worldwide. 


4 True. So visit the Quadram 
dealer nearest you today and 
ask їо see Quadlink in action. 
And while you re there ask 

about our full line of IBM PC 
enhancements. Including 
the popular six-function 
Quadboard:” You'll agree: 
when It comes to quality 
engineering and dependable 
performance, Quadram 
passes the test. 
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ond hard disk to back up the first, so 
status lights for each drive were at- 
tached to the clear plexiglass. To moni- 
tor internal conditions a small ther- 
mometer and humidity indicator were 
placed so that they would be visible 
through this port window. 

The addition of a second hard-disk 
drive created problems. First, the power 
supply had to be modified. It was de- 
cided that the backup unit would nor- 
mally be inactive. For files to be copied, 
a three-way switch mounted on the back 
panel would be used to power up the 
second drive. Beyond that, special firm- 
ware had to be created to allow com- 
munication between the hard-disk units, 
with one designated as primary and the 
other secondary. As an added pre- 
caution, provision was made for switch- 
ing these designations in the event of 
primary-drive failure. 

With these modifications, it was ap- 
parent that all data would be resident 
on the hard disks. This was viewed as 
an example of the “all your eggs in one 
basket" syndrome, an intolerable situa- 
tion. Since we would probably have use 
of a climate-controlled building near the 
project site, we decided that we should 
also take along a Kaypro 4 computer. 
We realized that if this unit could be 
kept operational, there would be several 
important benefits, not the least of 
which was a backup for the Kaypro 10. 
Furthermore, by using the serial ports, 
the Kaypro 4 and 10 could be linked for 
uploading and downloading. This would 
provide an extra level of security since 
all data could then be backed up on 
floppy disks. Finally, the Kaypro 4 would 
give us a second data-entry station. 
Since this is the slowest aspect of any 
data-processing operation, a second 
workstation would prove quite valuable, 
One other emergency provision was 
made, that of the Toshiba floppy-disk 
drive sealed inside the Kaypro 10. If the 
Kaypro 4 were inoperable and the 10's 
performance degrading, we could 
remove the plexiglass window, power 
up the Toshiba disk drive and download 
the data from hard disks to floppies. 

From our perspective we had covered 
every reasonable contingency affecting 
the operational qualities of the com- 
puters. What remained was the worst 
possibility: a system failure. Ron Morgan 
assessed the various components with- 
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in the Kaypros on two criteria: (1) high 
or low risk of failure, and (2) repairabili- 
ty or nonrepairability Spare com- 
ponents of a high-risk but repairable 
nature were assembled and packaged 
for shipment. Repairing a computer in 
the field may seem like an impossible 
mission to anyone who has never 
looked inside a microcomputer. The 
Kaypros modular design. however. 
makes replacing damaged boards 
eminently practical. Our parts kit con- 
sisted of a power-supply board, disk- 
controller board for both hard and flop- 
py disks, LSI (large-scale integration) 
chips, fuses, and whisper fans. Natural- 
ly, an appropriate tool kit was assem- 
ug and | was given some training as 
well. 

Having covered every conceivable 
angle concerning the computers, we 
next evaluated the environmental risks 
to the peripheral devices. The Prowriter 
8510 is listed in the CItoh manual as be- 
ing operational within a temperature 
range of 5° to 40°C (41° to 104°F) with 
relative humidity between 10 and 85 
percent. This was judged to be ade- 
quate, so no modifications were 
needed. Of greater concern, actually, 
was the probability of the printer paper 
absorbing moisture from the air, which 
could potentially harm the printer as the 
paper passed through. This problem 
should be alleviated by keeping paper 
supplied in special storage except when 
the printer is used. 

The second device, the Grizzly Un- 
interruptible Power System, was also 
deemed to be fieldworthy without 
modification. This essential tool 
“purifies” the electrical current and in- 
stantaneously provides up to 15 
minutes of battery power to gracefully 
shut down in the event of a blackout. 
The only extra effort here was to make 
a dust cover to place over it when not 
in use, something we provided for all 
hardware. 


OPERATIONAL PROCEDURES 


Beyond mechanical modifications, 
adverse environmental conditions can 
be mitigated by thoughtful operational 
procedures, In fact, a well-designed. 
well-regulated operation is equally or 
more important than the' hardware and 
software and can contribute much to 
the success or failure of any project. In 
essence, operational procedures should 


answer the questions of who, what, 
when, why. where, and how. 

Who has access to the equipment and 
what their responsibilities are might not 
be applicable to a small project with a 
one-man data-processing operation. But 
if more than one person will be work- 
ing with the equipment then it is always 
best to establish the lines of authority 
and to explicitly identify each person's 
role and duties. 

When and where data-processing 
operations take place are two important 
considerations in softening harsh en- 
vironmental conditions. Careful selec- 
tion of the physical facility where the 
operation will be established can go a 
long way toward minimizing subsequent 
problems. Similarly, by scheduling our 
operational time for the early morning 
and late afternoon or evening, we will 
avoid the high-risk peaks in heat and 
humidity and, hopefully, avoid damag- 
ing the equipment. 

The most elaborate planning should 
be accorded to how the work will flow 
through the system; this should be done 
in a step-by-step fashion so that nothing 
is overlooked. To begin with, the field 
forms on which the data is recorded 
should be designed so that they are 
easy to key into the computer. The 
cleaner the input document, the more 
accurate the data entry will be. 

Inevitably, errors will be entered, 
either because the source document 
was wrong or the key entry person 
erred. Data validation techniques must 
be developed to catch as many errors 
as feasible. Some kinds of error-trapping 
methods are built into various programs 
while others, like range and plausibility 
tests, can be specifically created to meet 
the user's needs. Ultimately, verification 
of data accuracy is best accomplished 
by spot-checking records against the 
original documents. It is advisable to 
spot-check a higher percentage of 
records in the early stages; subsequent- 
ly, verification can be reduced and 
focused toward the most critical data, 
assuming, of course, that the overall 
error rate is not excessive. 

Once the data is stored to the disk it 
should be backed up immediately. Prob- 
ably one master and two working 
copies of each program or data disk is 
the optimum level of protection. If a 
printer is available, then hard-copy 

(text continued on page 248) 
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documentation of raw and processed 
data files is highly recommended. This 
is especially true in multistage process- 
ing where the intermediate results will 
be modified by the final processing 
step. 

It follows from this that some basic 
housekeeping rules are required if the 
data-processing operation is to run 
smoothly and efficiently. A transaction 
log containing a running narrative of the 
daily activities is vital. This log should 
record the names of newly created files, 
what files were used in processing. what 
processing steps were used, and what 
was the disposition of the results. Fur- 
thermore, all disks and printouts should 
be unambiguously labeled and stored 
in a safe and logical manner when not 
in use. Never assume you will remember 
a filename or the location of a printout; 
this is the fastest way to sink the entire 
operation into chaos. Disks should be 
kept in a dustproof file with the various 
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generations of copies separated to 
minimize catastrophic loss. Likewise, 
printouts will be more useful if they are 
organized in labeled folders or binders, 
and they will last longer as well. 


SYSTEM TESTING AND 
DEBUGGING 


The entire system should be assembled 
at the earliest possible moment; this will 
allow you to become familiar with its 
operating characteristics prior to enter- 
ing the field. Sufficient lead time is an 
extremely valuable asset. With it, you 
can develop applications programs, run 
test data, and uncover any bugs that 
may exist, all while you have technical 
support available. Without adequate 
lead time, there is a strong possibility 
that you will spend an inordinate 
amount of time on system basics, all to 
the detriment of the data-processing 
goals of the project. 

Frequently, over-the-counter software 
is more than adequate for research pro- 
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grams and has the added advantage of 
being thoroughly tested. The specific 
procedures required can be tested with 
data similar to what you expect to col- 
lect. This can be accomplished either by 
creating artificial test data or, as we did. 
by extracting similar data from pub- 
lished reports within our discipline. In 
either event, tests should be made for 
any errors that appear to be likely or 
that would be disastrous. Tests using 
abundant normal data and some high 
and low values are recommended. Test- 
ing for a zero value in unexpected 
places may also uncover significant 
problems. Finally, checking for empty 
files or for errors in processing the first 
and last record should reveal any re- 
maining difficulties. 


MAINTENANCE IN THE FIELD 


Maintenance requirements will vary 
with the kind of equipment selected, 
and the kind of environmental condi- 
tions that will be encountered is espe- 
cially important. However, under every 
circumstance you will at least want to 
have dustcovers for all equipment, a 
head-cleaning kit (with refills) for the 
floppy-disk drives, and a very light (low- 
viscosity) oil for lubricating the printer. 
The only real variable is the mainte- 
nance scheduling for the floppy-disk 
drives. In our case, we have anticipated 
a severe and pervasive dust problem 
and so we have decided that the drive 
heads will be cleaned once each week. 
There is no hard and fast rule here; you 
must rely on your own judgment. 


TRANSPORTATION 


Despite their portability, microcom- 
puters cannot withstand prolonged 
episodes of bumping and jostling 
about. Although more stable than mini- 
computers or mainframes, they are still 
relatively delicate. 1f they must be 
shipped. use sufficient packing to pre- 
vent damage. Probably the best as- 
surance of your portable computer ar- 
riving safely is to hand-carry it onto jet- 
liners. When traveling by air, have the 
computer hand-inspected at the airport 
rather than passed through electronic 
screening devices. The latter could 
potentially damage disks or. worse yet. 
the read-only memory (ROM) in the cen- 
tral processing unit. Also, while most 
portable computers are designed to fit 
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Apple compatible system. 
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prices. High performance features and 
high reliability make them the right 
choice for serious printing 
requirements. 

PRINTERFACE, for example, offers 
27 easy commands that let you 
format text, send controls to the 
printer. You can even dump 
80-column text screen from your 
Apple IIe. 
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GRAPHICARD gives you all that, 
plus graphics capabilities for 37 of 
the most popular printers. Eight 
additional commands permit a variety 
of graphics, screen dumps, 
including side-by-side, top-to-bottom, 
double size, inverse, emphasized, 
rotated and mixed text and graphics. 
For Apple II owners, the 
GRAPHICARD will give 80-column 
screen dumps from the Videx™ 
80-column board. 

By the way, if you buy PRINTER- 
FACE and decide later that graphics 
would be nice, there's an easy-to- 
install upgrade kit that'll do the trick 
just fine. 


Both cards clearly give you 
more for your money. And both are 
warrantied for five years. That's 
right, five years. 

So drop into your local dealer 
and ask about PRINTERFACE and 
GRAPHICARD today. Two more 
practical products from Practical 
Peripherals. 


==PRACTICAL 
S PERIPHERALS 


31245 La Baya Drive, Westlake Village, CA 91362 
(818) 991-8200 * TWX 910-336-5431 


aypan retail price. *° Apple is а registered 
trademark of Apple Computer, Inc. 
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under airline seats, some computers 
may be slightly oversize. To prevent un- 
fortunate encounters, check with the 
airline you wil be traveling with before 
arriving at the airport. Even if your com- 
puter is slightly oversize, many airlines 
will allow it to be carried on and stored 
in one of the storage compartments in 


the passenger area. - 

Finally. if the project destination lies 
outside of the United States, special 
documentation is required. Two sepa- 
rate documents are needed: a General 
Temporary Export license and a Ship- 
per's Export Declaration, both obtain- 
able from the U.S. Department of Com- 
merce. The General Temporary Export 
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system storage in a DiskSystem' you simply plug into 
your system and it's ready to use. At prices that make 
the speed and storage of a Winchester practical. Only 
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DiskSystems is a copyright of Interface 
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IBM Corporation - Prices are suggested 
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license (GTE) is necessary for exiting the 
United States, while the Shipper's Ex- 
port Declaration demonstrates that the 
equipment was acquired in the United 
States and can thus re-enter without an 
import duty being imposed. Without a 
valid GTE in hand, a user going overseas 
may have his equipment confiscated at 
the point of embarkation. 


PITFALLS AND PROSPECTS 


Throughout this article | have pointed 
out numerous dangers that await the 
field scientist who would be bold 
enough to take a computer into the 
field. While the dangers are real, they 
are not insurmountable, and with suffi- 
cient planning they can be overcome. 
The importance of lead time cannot be 
stressed enough. Basically the field 
scientist will be faced with two enemies. 
The first is system incompatibility, which 
can be either hardware that is incom- 
patible with the software or the failure 
of the system to perform the user's tasks 
adequately. Careful system analysis and 
design will prevent this from occurring. 
The second enemy is a hostile environ- 
ment; here the mitigating measures will 
depend on the anticipated field condi- 
tions. Again, thorough planning, com- 
bined with system testing under simul- 
ated conditions, should be sufficient to 
overcome this obstacle. 

The benefits to be derived from a 
computer in the field are greater than 
the hazards faced. The turnaround time 
for data analysis is dramatically de- 
creased. Multistaged research designs 
can be executed in a single season 
rather than over several seasons. As a 
planning tool, the computer permits the 
project staff and resources to be utilized 
to maximum potential. Preliminary 
reports can be started earlier, com- 
pleted faster, and contain more substan- 
tive information than was possible ever 
before. We can hope that these pro- 
spects will encourage computer 
manufacturers to promote further 
development of fieldworthy portable 
microcomputers. lI 


This material is based upon work supported by the 
National Science Foundation under grant number 
BNS83-10677. Any opinions offered are those of 
the author and do not necessarily reflect the views 
of the National Science Foundation. Additional sup- 
port has been provided by San Diego State Univer- 
sity and the Explorers Club. 


Circle 80 on inquiry card. — 


O-TESTED 


WOULD YOU BELIEVE 3 OUT OF 4 SIMO WRESTLERS RECOMMEND CASES BY COMPUTER-MATE * ? 


For more information contact: 


Computer Mate, Inc. 


1006 Hampshire Lane 
Richardson, Texas 75080 
Dallas (214) 669-9370 
Texas Residents (800) 442-4006 
Out of State (800) 527-3643 _ 


| 

| 
Distributors and Representatives: 
MSW Marketing, Inc. 

500 Shepard Avenue East 

Willowdale, Ontario, Canada M2N 6H7 
(416) 221-5400 


^ 


Tech Plus, Inc. 
35 March Rd. • Needham, Mass. 02192-0212 
(617) 449-5429 


Dealer Inquiries Welcome. 


Neither do we. But, it wouldn't surprise us. Because our cases are built with brute strength, able to 
lake a beating from even the mightiest challengers. 


Stop wrestling with your computer equipment. With our cases, ури have 
ease of transportation plus maximum protection for all your components. 
Standard cases available for IBM, DEC, Apple, TI, plus many others. 
And with the new Computer-Mate '" media case, you can transport that 
priceless data (both disk pack and reels) with confidence. Custom 
built cases are also available to help protect almost any contigura- 
lion of sensitive equipment. For loss prevention, each case has a 
3” x 5" personal identification frame and individual serial 
number with toll-free telephone number. And like all 
Computer-Mate " products, each case is pre- 
screened for excellence and backed with a 

m. 100% unconditional guarantee. 


Lj 


Chances are your computer 
| йт equipment will never 
qai undergo a heavy boul with a 
| sumo wrestler, but with 
" protection from cases by 
^- —  Computer-Mate " , the odds 
are 3 to 1 your equipment 

would win. 


laser to Los Angeles 

Incisco, come to our 
second BYTE Computer Show, in June. 
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holding our third E show there for 
you, in September. Why so many BYTE 
Shows? So thal IE subscribers don't 
have to travel foo far! 

The BYTE Shows arc "selling" 

shows—where уоШ can buy, not just 
look. BYTE stuibsémibers enjoy special 
reduced aclmissiom prices to all BYTE 
shows, and conference seminars. These 
seminars are targeted to the interests of 
BYTE subscribers, and led by such 
BYTE favorites as Jerry Pournelle. 


The BYTE Shows аге professionally 
produced by The Interface Group—the 
same pros who bring you the Comdex 
Shows. Their show “know-how”, 
combined with BYTE's editorial 
expertise, make the BYTE Shows idcal 
information centers and shopping marts | 
| for BYTE subscribers. 

Further infommation on BYTE 
subscribers' exclusive benefits will be 
coming to you by mail. So, plan now to 
be in Los Angeles on June 14-17, or, at 


4 | pm the BYTE Show nearest you! 
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Ever since we introduced 1-2-3™ 
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States companies buying 
business microcomputers 
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making complex financial 
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business software inthe EY the results instantly in com- 
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use, 1-2-3’s spreadsheet is 5] DE December 12, 1983 
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KERMIT: 


A FILETRANSFER 
PROTOCOL 
FOR UNIVERSITIES 


PART 1: DESIGN CONSIDERATIONS 
AND SPECIFICATIONS 


BY FRANK DA CRUZ AND BILL CATCHINGS 


RECENTLY. A GREAT deal of attention 
has been focused on developments in 
computer networking—the IEEE 802 
committee, IBM's System Network Ar- 
chitecture (SNA), the latest Ethernet in- 
terfaces, fiber optics, satellite commu- 
nications, and broadband versus base- 
band transmissions. But little attention 
has been given to the single working 
mechanism that may be the most wide- 
ly used in the real world for direct in- 
terprocessor communication: the so- 
called asynchronous protocol, which is 
found in some form at most institutions 
that have a need to transfer files be- 
tween microcomputers and central 
computers. 

Columbia University has large time- 
sharing computers at a central site com- 
plemented by smaller systems scattered 
throughout laboratories, departments, 
homes, and dormitory rooms. As soon 
as these small machines began to ap- 
pear, users asked for ways to exchange 
files with the central and departmental 
systems. 

At the same time, student use of our 
central systems was growing at an 
astonishing rate. Because we could no 
longer afford to provide students with 


perpetual on-line disk storage, we began 
to issue identification codes valid only 
for a course and term. The decreased 
longevity of the IDs caused a need for 
students to economically archive their 
files. Given a reliable way to transfer 
files to microcomputers from the cen- 
tral mainframes and back, microcom- 
puters with floppy disks could provide 
inexpensive removable media ideal for 
this purpose. 

The situation called for a file-transfer 
mechanism that could work among all 
our computers, large and small. Some 
such mechanisms were intended for use 
between microcomputers, others be- 
tween large computers, but none 
specifically addressed our need for 
communication between microcom- 
puters and IBM and DEC mainframes. 
Frank da Cruz is the manager of systems in- 
tegration at the Columbia University Center for 
Computing Activities (612 West 115th St., New 
York, NY 10025) and is also planning the 
university's move toward personal computing in 
the coming years. Bill Catchings was the chief 
systems programmer of the file-transfer protocol 
and its principal designer. He is currently a 
systems analyst at Lehman Brothers Kuhn Loeb. 


Most commercial packages served a 
limited set of systems, and their cost 
would have been prohibitive when 
multiplied by the large number of 
machines involved. 

We thus embarked on our own proj- 
ect. Part 1 of this two-part article 
discusses some of the issues and trade- 
offs that arose and illustrates them in 
terms of our result, the Kermit protocol 
for point-to-point file transfer over tele- 
communication lines. Because commer- 
cial local-area-networking products are 
expensive, not yet widely available, and 
unsuitable for one-shot or long-haul ap- 
plications, humble asynchronous pro- 
tocols such as Kermit are likely to be 
with us for a long time. 


THE COMMUNICATION MEDIUM 


The only communication medium com- 
mon to all computers is the asynchro- 
nous serial telecommunication line, 
used for connecting terminals to com- 
puters. Standards for this medium are 
almost universally followed—con- 
nectors, voltages, and signals (EIA 
RS-232C); character encoding (ASCII, 
ANSI X3.4-1977); and bit-transmission 

{text continued on page 256) 
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А communication 
protocol is a set of 
rules for handling 


packets of information. 
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sequence (ANSI X3.15-1976]. Serial con- 
nections can be made in many ways: 
dedicated local cables ("null madem” 
cables), leased telephone circuits, and 
dial-up connections. Dial-up connec- 
tions can be initiated manually from the 
home or office using an inexpensive 
acoustic coupler or automatically from 
one computer to another using a pro- 
grammable dial-out mechanism. The 
asynchronous seríal line offers the or- 
dinary user a high degree of conve- 
nience and control in establishing inter- 
system connections—at relatively low 
cost, 

Once two computers are connected 
with a serial line. information can be 
transferred from one machine to the 
other, provided one side can be in- 
structed to send the information and 
the other to receive it. Right away, 
however, several important factors 
come into play: 


1. Noise—It is rarely safe to assume that 
there will be no electrical interference 
on a line; any long or switched data- 
communication line will have occa- 
sional interference, or noise, that 
typically results in garbled or extra 
characters. Noise corrupts data, 
perhaps in subtle ways not noticed un- 
til it’s too late. 

2. Synchronization—Data must not come 
in faster than the receiving machine 
can handie it. Although line speeds at 
the two ends of the connection may 
match, the receiving machine might 
not be able to process a steady 
stream of input at that speed. Its cen- 
tra] processor may be too slow or too 
heavily loaded or its buffers too full 
or too small. The typical symptom of 
a synchronization problem is lost 
data; most operating systems will 
simply discard incoming data they are 
not prepared to receive. 

3. Line Outages—A line may stop work- 
ing for short periods because of a 
faulty connector, loss of power, or 
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similar reason. On dial-up or switched 
connections, such intermittent failures 
will cause the carrier signal to be 
dropped and the connection to be 
closed, but for any connection in 
which the carrier signal is not used, 
the symptom will be lost data. 


Other communication media, such as 
the parallel data bus, have safeguards 
built in to prevent or minimize these ef- 
fects. For instance, distances may be 
strictly limited, the environment con- 
trolled, special signals may be available 
for synchronization, and so forth. The 
seria] telecommunication line provides 
no such safeguards, and we must there- 
fore regard it as an intrinsically 
unreliable medium. 


RELIABLE COMMUNICATIONS 


To determine whether data has been 
transmitted between two machines cor- 
rectly and completely, the machines can 
compare the data before and after 
transmission. A scheme commonly 
used for file transfer employs cooper- 
ating programs running simultaneously 
on each machine, communicating in a 
well-defined, concise language. The 
sending program divides outbound 
data into discrete pieces, adding special 
information to each piece describing 
the data for the receiving program. The 
result is called a packet. The receiver 
separates the description from the data 
and determines whether they still 
match. If so, the packet is acknowledged 
and the transfer proceeds. if not, the 
packet is negatively acknowledged and 
the sender retransmits it: this procedure 
repeats for each packet until it is re- 
ceived correctly. 

The process is called a communica- 
tion protocol—a set of rules for forming 
and transmitting packets, carried out by 
programs that embody those rules. Pro- 
tocols vary in complexity; our prefer- 
ence was for a simple approach that 
could be realized in almost any ian- 
guage on almost any computer by a 
programmer of moderate skill, allowing 
the protocol to be easily adapted to 
new systems. 


ACCOMMODATING DIVERSE 
SYSTEMS 


Most systems agree on how to commu- 
nicate at the lowest levels—the EIA 
(Electronic Industries Association) 


RS-232C asynchronous communication 
line and the ASCII (American Nationa! 
Standard Code for Information Inter- 
change) character set—but agreement 
rarely extends beyond that. To avoid a 
design that might lock out some kinds 
of systems, we must consider certain im- 
portant ways in which systems can 
differ. 

Mainframes versus Microcomputers—A 
distinction must first be made between 
microcomputers and mainframes. These 
terms are not used pejoratively: a 
microcomputer could be a powerful 
workstation, and a mainframe could be 
a small minicomputer. For our pur- 
poses, a microcomputer is any single- 
user system in which the ѕегіаі- 
communication port is strictly an exter- 
nal device. A mainframe is any system 
that is host to multiple, simultaneous 
users at terminals, who log into jobs. 
and where a user's terminal is the job's 
controlling terminal. Some mainframe 
systems allow users to assign another 
terminal line on the same machine as 
an external 1/0 (input/output) device. 

Mainframe operating-system terminal 
drivers usually treat a job's controlling 
terminal specially. Full-duplex systems 
echo incoming characters on the con- 
trolling terminal but not on an assigned 
line. System command interpreters or 
user processes might take special action 
on certain characters on the controlling 
line but not on an assigned line (for in- 
stance, Control-C under CP/M or most 
DEC operating systems). Messages sent 
to a job's controlling terminal from other 
jobs could interfere with transmission 
of data. The ability of a system to test 
for the availability of input on a serial 
line might depend on whether the line 
is the job's controlling terminal or an 
assigned device; CP/M and IBM VM/370 
are examples of such systems. CP/M can 
test for data only at the console; VM 
can test anywhere but the console. 

Output to a job's controlling terminal 
may be reformatted by the operating 
system: control characters may be 
translated to printable equivalents, 
lowercase letters specially flagged or 
translated to uppercase (or vice versa), 
or tabs expanded to spaces. їп addition, 
based on the terminal's declared width 
and length, long lines might be wrapped 
around or truncated, formfeeds 
translated to a series of linefeeds, and 
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the system may pause at the end of 
each screen full of output. Input from 
a job's controlling terminal may also be 
handled specially: lowercase letters may 
be converted to uppercase, a linefeed 
may be supplied when a carriage return 
is typed, or control characters may in- 
voke special functions, such as line 
editing or program interruption. The 
DECSYSTEM-20 is an example of a 
computer where any of these might 
happen. 

The moral here is that care must be 
taken to disable special handling of a 
mainframe job's controlling terminal 
when it is to be a vehicle for inter- 
processor communication. But some 
systems simply do not allow certain of 
these features to be disabled, so file- 
transfer protocols must be designed 
around them. 

Líne Access—Line access is either full or 
half duplex. If full duplex. transmission 
can occur in both directions at once. If 
half duplex, the two sides must take 
turns sending, each signaling the other 
when the line is free; data sent out of 
turn is discarded, or it can cause a break 
in synchronization. On mainframes, the 
host echoes characters typed at the ter- 
minal in full duplex but not in half 
duplex. Naturally. echoing is undesir- 
able during file transfer. Full-duplex 
systems can usually accommodate half- 
duplex communication but not vice ver- 
sa. IBM mainframes are the most prev- 
alent half-duplex systems. 

Buffering and Flow Control—Some sys- 
tems cannot handle sustained bursts of 
input on a telecommunication line: the 
input buffer can fill up faster than it can 
be emptied, especially at high line 
speeds. Some systems attempt to buf- 
fer typeahead (unrequested input); others 
discard it. Those that buffer typeahead 
may or may not provide a mechanism 
to test or clear the buffer. 

Systems may try to regulate how fast 
characters come in using a flow-control 
mechanism, either in the data stream 
(XON/XOFF) or parallel to it (modem 
control signals), but no two systems can 
be assumed to honor the same conven- 
tions for flow control—or to do it at all. 
Even when flow control is being done, 
the control signals themselves are sub- 
ject to noise corruption. 

Our experiments with several host 
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computers revealed that a burst of more 
than a lines worth of characters (60 to 
100) into a terminal port at moderate 
speed could result in loss of data—or 
worse—on some hosts. For instance, the 
communications front end of the DEC- 
system-2060 is designed on the 
statistical assumption that all terminal 
input comes from human fingers, and 
it cannot allocate buffers fast enough 
when this assumption is violated by 


Kermit is not written in 


any particular 
computer language as 
it is not a portable 
program but a portable 
protocol. 


sending continuous data simulta- 
neously from several microcomputers 
attached to terminal ports. 

Character Interpretation—Systems differ in 
how they interpret characters that arrive 
at the terminal port. A host can accept 
some characters as sent. ignore others, 
translate others, and take special action 
on others. Communications front ends 
or multiplexers might swallow certain 
characters (typically, DCI, DC3) for flow 
control, padding (NUL or DEL), or trans- 
fer of control (escape). The characters 
that typically trigger special behavior 
are the ASCII control characters, in- 
cluding the delete character. For in- 
stance, of these 33 control characters, 
17 invoke special functions of our DEC- 
SYSTEM-20 command processor. How- 
ever, all hosts and communication pro- 
cessors we've encountered allow any 
printable character to reach an applica- 
tion program, even though the charac- 
ter may be translated to a different en- 
coding, like EBCDIC (extended binary- 
coded-decimal interchange code). for 
internal use. 

Some operating systems allow an ap- 
plication to input a character at a time; 
others delay passing the characters to 
the program until a logical record has 
been detected, usually a sequence of 
characters terminated by a carriage 
return or linefeed. Some record- 


oriented systems, like the [BM VM/370, 
discard the terminator; others keep it. 
And different ways of keeping it are 
used—UNIX translates a carriage return 
into a linefeed; most DEC operating sys- 
tems keep the carriage return but also 
add a linefeed. 

Timing Out—Hosts may or may not 
have the ability to time out. When ex- 
changing messages with another com- 
puter, it is desirable to be able to issue 
an input request without waiting forever 
should the incoming data be lost. A lost 
message could result in a protocol 
deadlock in which one system is waiting 
forever for the message while the other 
waits for a response. Some systems can 
set timer interrupts to allow escape 
from potential blocking operations: 
others, including many microcomputers, 
cannot do so. When time-outs are not 
possible they may be simulated by 
sleep-and-test or loop-and-test opera- 
tions or deadlocked systems may be 
awakened by manual intervention. 

File Organization— Some computers 
store all files in a uniform way, such as 
the linear stream of bytes that is а UNIX 
file. Other computers have more com- 
plicated or diverse file organizations 
and access methods—record-oriented 
storage with its many variations, ex- 
emplified in IBM OS/360 or DEC RMS. 
Even simple microcomputers can pre- 
sent complications when files are 
treated as uniform data to be trans- 
ferred: for instance, under CP/M, the 
ends of binary and text files are deter- 
mined differently. A major question in 
any operating system is whether a file 
is specified sufficiently by its contents 
and its name or if additional external in- 
formation is required to make the file 
valid. A simple, generalized file-transfer 
facility can be expected to transmit a 
files name and contents but not every 
conceivable attribute a file might 
possess. 

Designers of expensive networks have 
gone to great lengths to pass file at- 
tributes along when transferring files be- 
tween unlike systems. For instance, the 
DECnet Data Access Protocol supports 
42 generic-system capabilities (such as 
whether files can be preallocated, ap- 
pended to, accessed randomly, еќс.), 8 
data types (ASCII, EBCDIC, executable, 
etc), 4 organizations (sequential, 
relative, indexed, hashed), 5 record for- 
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mats (fixed, variable, etc), 8 record at- 
tributes {for format control}, 14 file- 
allocation attributes (byte size, record 
size, block size. etc.), 28 access options 
(supersede, update, append, rewind, 
еіс), 26 device characteristics (terminal. 
directory structured, shared, spooled, 
etc.), and various access options (new, 
old, rename, password, etc.), in addition 
to the better-known file attributes like 
name, creation date, protection code, 
and so on. All this was deemed neces- 
sary even when the designers had only 
a small number of machines from one 
vendor to worry about. 

The ARPA (Advanced Research Proj- 
ects Agency of the Department of 
Defense) network, which attempts to 
provide services for many more ma- 
chines from many vendors, makes some 
simplifying assumptions and sets some 
restrictions in its File Transfer Protocol 
(FTP). All files are forced into certain 
categories with respect to encoding 
(ASCII, EBCDIC, image), record-format 


| control, byte size, and file structure 


(record or stream), and it is generally left 
to the host FTP implementation to do 
the necessary transformations. No par- 
ticular provision is made, or can be 
made, to ensure that such transforma- 
tions are invertible. Invertibility involves 
sending a copy of a file to another sys- 
tem, receiving a copy of that file back 
from the other system, and having all 
the attributes of this second copy of the 
file match the original files character- 
istics. 

DECnet is able to provide invertibil- 
ity for operating systems like VMS or 
RSX, which can store the necessary file 
attributes along with the file. But simpler 
file systems, like those of TOPS-10 or 
TOPS-20, can lose vital information 
about incoming files. For instance, if 
VMS requires some type of file to have 
a specific block size, while TOPS-20 has 
no concept of block size, the block size 
will be lost upon transfer from VMS to 
TOPS-20 and cannot be restored auto- 
matically when the file is sent back, 
leaving the result potentially unusable. 

Invertibility is a major problem with 
no simple solution. Fortunately, file 
transfer between unlike systems usual- 
ly involves only textual information— 
data, documents, program source— 
which is sequential in organization, and 
for which any required transformations 


(eg. blocked to stream, EBCDIC to 
ASCII are simple and not dependent on 
any special file attributes. 

[n fact, invertibility can be achieved if 
that is the primary goal of a file-transfer 
protocol. All the external attributes of 
a file can be encoded and included with 
the contents of the file to be stored on 
the remote system. For unlike systems, 
this can render the file less than useful 
on the target system but allows it to be 
restored correctly upon return. How- 
ever, it is more commonly desired that 
textual files remain intelligible when 
transferred to a foreign system, even if 
transformations must be made. To allow 
the necessary transformations to take 
place on textual! files between unlike 
systems, there must be a standard way 
of representing these files during trans- 
mission. 

Binary Files versus Parity—Each ASCII 
character is represented by a string of 
7 bits. Printable ASCII files can be trans- 
mitted in a straightforward fashion 
because ASCII transmission is designed 
for them: a serial stream of 8-bit char- 
acters, 7 bits for data and 1 bit for pari- 
ty, framed by start and stop bits for the 
benefit of the hardware. The parity bit 
is added as a check on the integrity of 
a character. Some systems always trans- 
mit parity, some insist on parity for in- 
coming characters, some ignore the 
parity bit for communication purposes 
and pass it along to the software, and 
some discard it altogether. In addition, 
communications front ends or common 
carriers might usurp the parity bit, re- 
gardless of what the system itseif may 
do. 

Computer file systems generally store 
an ASCII text file as a sequence of either 
7-bit or 8-bit bytes. Eight-bit bytes are 
more common, in which the eighth bit 
of each byte is generally superfluous. 
Besides files composed of ASCII char- 
acters, however, computers also have 
binary files, in which every bit is mean- 
ingful; examples include executable 
core images of programs, numbers 
stored in internal format, and databases 
with embedded pointers. Such binary 
data must be mapped to ASCII charac- 
ters for transmission over serial lines. 
When two systems allow the user-level 
software to control the parity bit, the 
ANSI (American National Standards In- 
stitute) standards may be stretched to 
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© Change Disks While Editing 
€ Word Wrap 

© Repeat Function Key 

@ Text Move and Copy 

€ Load, Save Buffers.on Disk 
€ Powerful Command Macros 
@ Directory Display 


€ Format Paragraph 

@ Printing 

€ 200 Page Indexed Manual 
& Startup Command File 


CP/M is a registered trademark of йа Reearch inc МЮУ is 3 
irademark ul Microsoft. IBM is a trademark uf International Business 
Machines. YordStar в а trademark of MicroPro 
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€ Customizable Keyboard Layout 


Powerful Editor 1s also the 
Easiest to Use. 
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VEDIT - the micro industry's most 
respected full screen editor - has 
evolved into a powerful programming 
language, with the flexibility, per- 
formance & features of SPF, TECO 
and other mainframe editors. ‘The 
power of its command macro lan- 
guage is virtually limitless. Sophisti- 
cated search/replace with pattem 
matching of multiple strings in mul- 
tiple files may be executed automatically. You can create a custom macro 
program to do virtually anything. Translate source code. Format printed 
output. Convert WordStar files to VEDIT. With a one line command you 
can selectively strip comments frorn programs. And macros may be luaded, 
saved and reused at a later time. 

VEDIT is a ‘virtual editor’ with unlimited and automatic file handling 
capability - there is no limit to the size of files you can edit. Plus you can 
change disks at any time. 


E | 


Horizontal Scrolling (Edit Spread Sheets) 
Single Key Search & Selective Replace 
Pattem Matching ^ On-Line Help 
Numerical Capability 


| 


Expect a lot from VEDIT. While easy to use, VEDIT is specifically 
designed for complex text manipulations. VEDIT has 10 texi registers for 
extensive ‘cut & paste’ on multiple files, plus special features for programı- 
ming in Pascal, PL/1, C, Assembler and other anguages. 


VEDIT runs on practically every computer, CRT terminal, and 
memory mapped display made. То order, please specify your com- 
puter make, opéraiing system (CP/M, CP/M-86, Concurrent 
CP/M-86, MSDOS, etc.), and disk formar. 


VEDIT - Disk and Manual 


8080, 780 or IBMPC........ $150 
СЕ/М-86 ог MSDOS ....... $195 
Manual Ônly. .... ....... . $18 


CompuView 


PRODUCTS, INC. 


1955 Pauline Blvd., Ann Arbor, Michigan 48103 (313) 996-1299 Telex - 701821 


Orders: Р.О. Box 1349, Ann Arbor, Michigan 48106 
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(text continued from page 262) 
permit the transmission of 8 data bits 
per character. which corresponds to the 
byte size of most machines. But since 
not all computers allow this flexibility, 
the ability to transfer binary data in this 
fashion cannot be assumed. 
Software—Finally, systems differ in their 
application software. In particular, no 
system can be assumed to have a par- 
ticular programming language. Even 
widespread languages such as FOR- 
TRAN and BASIC may be lacking from 
some computers, either because they 
have not been implemented or because 
they are proprietary and have not been 
purchased. Even when two different sys- 
tems support the same language. it is 
unrealistic to expect the two implemen- 
tations to be totally compatible. A 
general-purpose file-transfer protocol 
should not be written in or geared 
toward the features of any particular 
computer language. 


THE KERMIT PROTOCOL 


Kermit addresses the problems outlined 
above by setting certain minimal stan- 
dards for transmission and providing a 
mapping among disk-storage organiza- 
tion, machine word and byte size, and 
the transmission medium. Kermit has 
the following characteristics: 


e Communication takes place over or- 
dinary terminal connections. 

® Communication is half duplex. This 
allows both full- and half-duplex sys- 
tems to participate, and it eliminates 
the echoing that would otherwise oc- 
cur for characters arriving at a host 
job's controlling terminal. 

e The packet length is variable, but the 
maximum is 96 characters so that 
most hosts can take packets in without 
buffering problems. 

* Packets are sent in alternate direc- 
tions; a reply is required for each 
packet. This allows half-duplex systems 
to participate and prevents buffer 
overruns that would occur on some 
systems if packets were sent back to 
back. 

* A time-out facility, when available, 
allows transmission to resume after a 
packet is lost. 

e All transmission is in ASCII. Any 
non-ASCII hosts are responsible for 
conversion. ASCII control characters 
are prefixed with a special character 
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and then converted to printable char- 
acters during transmission to ensure 
that they arrive as sent. A single ASCII 
control character (normally SOH [start 
of header]} is used to mark the begin- 
ning of a packet. 

e Binary files can be transmitted by a 
similar prefix scheme or by use of the 
parity bit when both sides have con- 
trol of it. 

ө Logical records (lines) in textual files 
are terminated during transmission 
with prefixed carriage return/linefeed 
sequences, which are transparent to 
the protocol and may appear any- 
where in a packet. Systems that delimit 
records in other ways are responsible 
for conversion, if they desire the 
distinction between records to be pre- 
served across unlike systems. 

e Only a files name and contents are 
transmitted—no attributes. It is the 
user's responsibility to see that the file 
is stored correctly on the target sys- 
tem. Within this framework, invertible 
transfer of text files can be assured, 
but invertible transfer of nontext files 
depends on the capabilities of the par- 
ticular implementations of Kermit and 
the host operating systems. 

e Kermit has no special knowledge of 
the host on the other side. No attempt 
is made to integrate the two sides. 
Rather, Kermit is designed to work 
more or less uniformly on all systems. 
e Kermit need not be written in any 
particular language. It is not a portable 
program but a portable protocol. 


Thus, Kermit accommodates itself to 
many systems by conforming to a com- 
mon subset of their features. But the 
resulting simplicity and generality allow 
Kermit on any machine to communicate 
with Kermit on any other machine: 
microcomputer-to-mainframe, micro- 
computer-to-microcomputer, main- 
frame-to-mainframe. The back-and-forth 
exchange of packets keeps the two sides 
synchronized; the protoco] can be 
called asynchronous only because the 
communication hardware itself operates 
asynchronously. 

As far as the user is concerned, Ker- 
mit is a do-it-yourself operation: For in- 
stance, to transfer files between your 
microcomputer and a mainframe. you 
would run Kermit on your microcom- 
puter, put Kermit into the terminal- 
emulation mode to let you "connect" to 


the mainframe, log in and run Kermit on 
the mainframe. and then escape back 
to the microcomputer and issue com- 
mands to the microcomputer's Kermit 
to send or fetch the desired files. Any 
inconvenience implicit in this procedure 
is a consequence of the power it gives 
the ordinary user to establish reliable 
connections between computers that 
could not otherwise be connected. 


PACKETS 


Kermit packets need to contain the data 
that is being transferred, plus minimum 
information to ensure that the expected 
data arrives completely and correctly. 
Several issues arise when designing the 
packet layout: how to represent data, 
how to delimit fields within the packet, 
how to delimit the packet itself, and how 
to arrange the fields within the packet. 
Since the transmission medium itself is 
character oriented, it is not feasible to 
transmit bit strings of arbitrary length. 
as do the bit-oriented protocols like 
HDLC (high-level data-link control) and 
SDLC (synchronous data-link control). 
Therefore, the smallest unit of informa- 
tion in a packet must be the ASCII char- 
acter. As we will see, this precludes 
some techniques used with other com- 
munication media. 

Control Fields—Most popular protocol 
definitions view the packet as layers of 
information that pass through a hier- 
archy of protocol levels, each level add- 
ing its own information at the ends of 
an outbound packet or stripping its in- 
formation from the ends of an incom- 
ing packet, and then passing the result 
along to the next level in the hierarchy. 
The fields for each layer must be ar- 
ranged so that they can be found, iden- 
tified, and interpreted correctly at the 
appropriate level. | 

Since Kermit packets are short, it is im- 
portant to minimize the amount of con- 
trol information per packet. It would be 
convenient to limit the control fields to 
one character each. Because we have 
95 printable characters to work with 
(128 ASCII characters, less the delete 
character [DEL] and the 32 control char- 
acters), we can represent values from O 
to 94 with a single character: 


ө The packet sequence number is used to 
detect missing or duplicate packets. It 
is unlikely that a large number of 

(text continued on page 268) 
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THE PRINTER TO PICK 


WHEN THE PACE QUICKENS. 


It's happening all over the PC and 
micro worlds. 


You're getting hit with a ton of increased 
throughput requirements. Your applica- 
tions are generating a deluge of paper. You 
need more printer speed. A lot more. 


You're also looking for more profes- 
sional-looking presentations so you need 
better print quality. A lot better. 


Who's got the best of both worlds 
for you? 

Okidata's Pacemark 2350 and 2410 dot 
matrix printers. 

They'll not only help you keep pace 
with your world, they'll help you set new 
and exciting ones. In print speed. In print 
quality. And in vastly increased com- 
patibility and capability. 


Take throughput. The 2350 and 2410 
can quickly get you out of the waiting game 
to where you're really cranking it out. 

And with flexibility, too: up to 5 pages 
per minute. 


But wait. Cranking whatout, you may 
ask? A single, restrictive printing mode? 
No way. The 2410 can give you DP, draft, 


Circle 244 on inquiry card. 


and a correspondence quality that truly 
rivals the daisywheel. 


And the 2350 and 2410 can both print 
at up to 350 cps. While producing 120 
to 420 lines a minute for you. With bidirec- 
tional printing and short line seeking 
logic. And both high speed horizontal and 
vertical slew. 


PC COMPATIBILITY. 


SOFTWARE COMPATIBILITY. 


The 2350 and 2410 use industry 
standard interfaces making them hardware 
compatible with most mini and micro- 
systems on the market today. In addition, 
they are supported on the menus of most 
of the important software being offered 
to microsystem users like Visicalc, Lotus 
1, 2, 3, DBASE 2, Peachtree 500 and General 
Ledger, Multi-Mate WP, Wordstar, etcetera, 
etcetera. 

But wait, there's more. Like an out- 
standing all points addressable graphics 
capability with 144 x 144 dots per inch 
resolution. 

Two color printing for highlighting. 
Down line loadable font sets for flexibility. 


Subscripts and superscripts so your sci- 
entific and technical usage won't bog down. 
Six-part forms handling. The capability to 
print 132 columns on eight-inch paper 
using 17.1 characters per inchto save paper 
costs and make output easier to handle. 

And-—so that you can depend on getting 
all that good stuff, all the time—a mean 
time between failure of 2200 hours. A mean 
time to repair of only 30 minutes. An 
average printhead life of 200,000,000 char- 
acters. And an industry low warranty 
claim rate of less than 2%. 

No doubt about it, the quicker the 
pace at your place, the more you need 
Pacemark from our place. For more infor- 
mation, call toll free 1-800-OKIDATA. 

In New Jersev, 609-235-2600. Or write 
OKIDATA, Mt. Laurel, NJ 08054. 
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We're keeping pace with your business. 


SuperS:ft. 


Language Library 


For PC DOS; MS DOS, 
CP/M-86, and others 
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А programmer s most important 
software tool is the language compiler 
or interpreter he uses. He has to 
depend on it to work and work well. 


At SuperSoft, we believe it. That's 
why we offer three fine compilers: 
SuperSoft FORTRAN, SuperSoft 
BASIC, and SuperSoft C, that answer 
the programmer's need for rock solid, 
dependable performance on 16 bit 
systems. 


Compatible 
with Microsoft BASIC 


The SuperSoft BASIC compiler, available 
under CP/M-86 and MS DOS, is compatible with 
Microsoft* BASIC and follows the ANSI standard. 


Greater accuracy with BCD 
math routines 


If you have used other languages without 
BCD math, you know how disconcerting decimal 
round off errors can be. For example: 


With IBM PC* With SuperSoft 

BASIC BASIC with 
BCD math 

10 A=.99 10 A=.99 

20 PRINT A 20 PRINT A 

30 END 30 END 

Output: .9899999 Output: .99 


As you can see, SuperSoft BASIC with BCD 
provides greater assurance in applications 
where accuracy is critical. 

SuperSoft's BASIC is a true native code 
compiler, not an intermediate code interpreter. 
It is a superset of standard BASIC, supporting 
numerous extensions to the language. Important 
features include: 


® Four variable types: Integer, String, and Single 
and Double Precision Floating Point (13 digit) 
B Full PRINT USING for formatted output 
8 Long variable names 
B Error trapping 
B Matrices with up to 32 dimensions 
B Boolean operators OR, AND, NOT, XOR, 
EQV, IMP 
B Supports random and sequential disk files with 
a complete set of file manipulation statements 
B IEEE floating point available soon as an option 
B No run time license fee 
Requires: 128K memory 
BASIC compiler: $300.00 


For CP/M-86, MS DOS, and 
PC DOS 


*SuperSoft BASIC is compatible with 
Microsoft BASIC interpreter and IBM PC BASIC. 
Due to version differences and inherent 
differences in compilers and interpreters some 
minor variations may be found. Machine 
dependent commands may not be supported. 
The vast majority of programs wil! run with 
no changes. 


FORTRAN 


ouperSoft FORTRAN is the answer to the 
growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM PC 
DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For example, 
consider the benchmark program used to test 
the IBM FORTRAN in /nfoWorld, p. 44, Oct. 25, 
1982. (While the differential listed will not be 
the same for al! benchmark programs, we feel it 
is a good indication of the quality of our compiler.) 
Results are as follows: 


IBM FORTRAN: 38.0 Seconds 
SuperSoft FORTRAN 2.8 Seconds 


In its first release SuperSoft FORTRAN 

offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2. Standard data types, double precision, varying 
string length, complex numbers 

3. Free format input and free format string output 

4. Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video access 

6. Debug support: subscript checking, good 
runtime messages 

7. Full IEEE floating point 

8. Full 8087 support available as option ($50.00). 

9, Ratfor preprocessor available as option 
($100.00). 


SuperSott's family of FORTRAN 
compilers means you can write your 
programs once and they will run under 
CP/M-80, CP/M-86, and MS DOS. This 
lets you get your applications running 
fast no matter what the environment. 


SuperSoft FORTRAN: 
available NOW and 


working great! 


Requires: 128K with CP/M-86 or MS DOS, 
32K with CP/M-80 


FORTRAN: $425.00 (in each environment) 
8087 Support: $ 50.00 
Ratfor: $100.00 


For CP/M-86, MS DOS, IBM 
PC DOS; and CP/M-80° 


In conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Smail Systems Services. Urbana, IL, a 
leader in FORTRAN development. 

Japanese Distributor. 
ASR Corporation International. TBL Burlding. 7th Floor 
1-19-9 Toranomon, Minato-Ku, Tokyo 105. Japan 
Tel 103)-5025550 Telex 222-5650 ASRTYO J 
European Distributor: 
SuperSott International Ltd. 51 The Panties. 
Tuntridge Wells. Kent. England TN2 STE 
Tel 0892-45433 Telex 85441 Micro-G 


C Compiler 


In 1982 SuperSoft helped C programmers 
around the world move their applications from 
8 to 16 bit operating systems with the first C 
compiler under CP/M-865 PC DOS, and MS DOS. 

Today there are several C compilers on the 
market, and you can look at them all. But if you 
want a C that's fully portable, syntactically 
compatible with UNIX version 7 C, rigorously 
tested, fast in both compilation and execution, 
packed with more library functions than any 
other, and produces a very highly optimized 
assembly code...then you'll find only one. The 
Supersoft C compiler. 


Professional Quality 


SuperSoft started working on C over three 
years ago, and the work has never stopped. While 
others were struggling to put in features, 
SuperSoft was refining and polishing...adding 
the quality professionals depend on. 


Thoroughly Tested 


SuperSoft C has been tested with hundred 
of commercial application programs. And all this 
testing has paid off... with a compiler that's 
highly reliable in every phase of operation. 


Portable 


SuperSoft C is now available in most 
operating systems environments. Since we don't 
sell operating systems, we can support them all. 
And as new operating systems become popular, 
SuperSoft C will be there. 


Packed with Library 
Functions 


SuperSoft now has the most complete set of 
library functions available. All provided with 
source code. 


Thorough User Manual 


The new user manual is extensive —jammed 
with thorough explanations to help you every 
step of the way. And our technical hotline can 
help answer any additional questions. 

SuperSoft C: $350.00 


SuperSo 


FIRST IN SOFTWARE TECHNOLOGY 
P.O.Box 1628 Champaign, IL 61820 
(217) 359-2112 Telex 270365 


Microsafi is a trademark of Microsoft Corporation 

IBM PC (5 a trademark of international Business Machines Corporation 
CP/M and CP/M-86 are registered trademarks of Digital Research 
UNIX 15 a trademark of Bell Laboratories 
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Make your spooling network sing 
in six-port harmony. 


L t 
Add MultiSpool- the ШЕ uc five printers simultaneously. Only this 
hardware spooler i ql degree of flexibility can meet the 
that's truly flexible. ` aes — ever-changing port-expansion needs 
| of today's multiuser environment. 
w Note, too, that MultiSpool mixes 
four serial and two Centronics- 
' " compatible ports. It also 


handles X-on, X-ofí protocols 


б, O 
N 


b 

Now, thanks to MultiSpool, 
there's no more need to 
buy individual spoolers, no 
more wasted computer time or 
memory. With its enormous memory- ) 
sharing power, this dynamic six-port f and DTR. 5o, with the unit's 
switching device not only lets you network N dipswitch, you can configure 
any combination of computers and each port to accommodate cither 
printers; it also provides the spooling à computer or printer; and you can 
function within that network. define the discipline of that port. 

With its 60K of buffer memory, con- — Best of all, MultiSpool sells for 
trolled by 4K of memory management = just $995.00 - even less if you don't 
firmware, MultiSpool can orches- need all six ports. And that, we're 
trate up to five computers or sure, is music to your ears. 
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Digital Laboratones Inc. 
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‘Digital Laboratories Inc. 


600 Pleasant Streel, Watertown, MA 02172. (617) 924-1680 


CATCH YOUR BUGS ON THE FLY 


WITH MULTI-WINDOW VISIBILITY 
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CodeSmith'-86 
VERSION 1.8 ET 
c Stop on data compare nt ore 


а Cursor/Page thru | E m om 005 VERSION NIM, 2 
disasm screens AE T ND 

п Single-step Over CALL, GE ras CHA TRASH П: m Мм. 3 N 
INT & REPs 1° ад Ы 1 

o Halt on subroutine/ SET M i 
LOOP complete 

o Counter-triggered 
breakpoints 

с Execution path 
counters 

o Nifty pushdown stack 
display 

o Single keystroke commands throughout 


«BREAKPOINT SET 
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CALL US FOR TECHNICAL ANSWERS (213) 439-2414 


a SCREENSAVE—We share CRT without clobbering your display (memory- 
mapped video only) 


*CodeSmith-86 is available for PC-DOS, MS-DOS, or Standalone CPU- 
control program suitable for ROM/downloading (.EXE format) 


VISUAL AGE 
642 N. Larchmont Bivd., Los Angeles, CA 90004 - (213) 439-2414 


CodeSmith. TM International Arrungemeiita, Ine.; 
MS, TM Microsoft Corp.,; ІВМ, TM International Business Marhines Corp. 


OEM inquiries invited 
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KERMIT 


(text continued from page 264} 
packets could be lost, especially since 
packet и is acknowledged before 
packet n+1 is sent. The sequence 
number can thus be a small quantity, 
which wraps around to its minimum 
value when it exceeds a specified 
maximum value. 
e To prevent long packets, a small 
maximum length can be enforced by 
specifying the packet length with a single 
character; since 95 printable ASCII 
characters can be transmitted, this 
would be the maximum length, de- 
pending on how we count the control 
fields. 
e The checksum can be of fixed length. 
The actual length depends on the 
desired balance between efficiency 
and error detection. 


The packet length and checksum act 
together to detect corrupted, missing. 
or extra characters, These are the essen- 
tial fields for promoting error-free trans- 
mission. So far, however, we've con- 
sidered only packets that carry actual 
file data; we will also require special 
packets composed only of control infor- 
mation, for instance, to tell the remote 
host the name of the file that is about 
to come or to tell it that the transmis- 
sion is complete. This can be accom- 
plished with a packet type field. The 
number of functions we need to specify 
in this field is small, so a single character 
can also suffice here. 

Packet Framing—We chose to mark the 
beginning of a package with a distin- 
guishing start character, SOH (Control- 
A). This character cannot appear any- 
where else within the packet. SOH was 
chosen because, unlike most other con- 
trol characters, it is generally accepted 
upon input at a job's controlling ter- 
minal as a data character rather than as . 
an interrupt or break character on most 
mainframes. This is probably no acci- 
dent, since it was originally intended for 
this use by the designers of the ASCII 
alphabet. Should a system be incapable 
of sending or receiving ЅОН, it is pos- 
sible to redefine the start-of-packet char- 
acter to be any other control character: 
the two sides need not use the same 
one. 

Three principal options for recogniz- 
ing the end of a packet are available: 
fixed length, distinguishing packet-end 

(text continued on page 270) 


THE FILE CONNECTION 
8' DISKETTE SYSTEM FOR THE IBM PC 


Our "FILE CONNECTION" programs provide 8" diskette file exchange 
between the IBM PC and most Micro-Mini-Main Frame computer systems. 

Our "WORD CONNECTION" programs provide 8" diskette text document 
exchange between the IBM PC and many word processing systems. 

Our "DISPLAYWRITER CONNECTION” programs transform documents 
from Wordstor, Multimate, etc. to the new Display Write 2 format. 

Contact us for information about the hundreds of 5/4" and 8” diskette formats 
and systems which we currently support. 


FLAGSTAFF ENGINEERING / 2820 West Darleen / Flagstaff, AZ 86001 
Telephone 602-774-5188 / Telex 705609 FLAG-ENG-UD 
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(text continued from page 268) 

character, and length field. Arguments 
are made for and against each involv- 
ing what happens when characters, par- 
ticularly a length or terminator, are lost 
or garbled. These will be mentioned 
later. Kermit uses a length field. 

To take in a packet, Kermit gets char- 
acters from the line until it encounters 
the SOH. The next character is the 
length: Kermit reads and decodes the 
length and then reads that many subse- 
quent characters to complete the 
packet. If another SOH is encountered 
before the count is exhausted, the cur- 
rent packet is forgotten and a new one 
started automatically. This strategy 
allows arbitrary amounts of noise to be 
generated spontaneously between 
packets without interfering with the 
protocol. 

Encoding—When transmitting textual 
data, Kermit terminates logical records 
with carriage return/linefeed combina- 
tions (CR/LFs). On record-oriented sys- 
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terns, trailing blanks or length fields are 
removed and a CR/LF appended to out- 
bound records, with the inverse opera- 
tion performed on incoming records. 
On stream-oriented systems, incoming 
CR/LFs may be translated to some other 
terminator. Files, of course need not 
have logical records, in which case 
record processing can be skipped al- 
together, and the file can be treated as 
a long string of bytes. This is known as 
image transfer, and it can also be used 
between like systems where no transfor- 
mations are necessary. 

In order to make each character in the 
packet printable, Kermit prefixes, or 
quotes, any unprintable character by 
transforming it to a printable one and 
precedes it with a special prefix char- 
acter, normally Z. The transformation is 
done by complementing the seventh bit 
(adding or subtracting 64 modulo 64). 
Thus, ControlA becomes £A and 
Control-Z becomes #Z. The prefix char- 
acter is also used to prefix itself: ##. 


Upon input, the reverse transformation 
is performed. Printable characters are 
not transformed. The assumption is that 
most files to be transferred are print- 
able, and printable text files contain 
relatively few control characters; when 
this is true, the character stream is not 
significantly lengthened by quoting. For 
binary files, the average quoting over- 
head will be 26.6 percent more charac- 
ters if all bit patterns are equally likely, 
since the characters that must be pre- 
fixed (the contro! characters, plus DEL 
and # itself) comprise 26.6 percent of 
the ASCII alphabet. 

Kermit also provides a scheme for in- 
dicating the status of the eighth bit 
when transferring binary files between 
systems that must use the eighth bit for 
parity. A byte whose eighth bit is set is 
preceded by another special prefix 
character, &. If the low-order 7 bits coin- 
cide with an ASCII control] character, a 
control-character prefix is also added. 

(text continued on page 272) 
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softkit (soft-kit), n. 1 a book/disk package of pro- 
grams in BASIC or C for science, engineering, 
business, or education for the IBMpc, Apple and 
2-100. 2 all program listings are fully documented 
alongside theory, equations and operating instruc- 
tions. They can be used as-is or modified for special 
applications. 3 topics include structural analysis, 


stress analysis, heat transfer, mechanisms, aircraft: 


design, graphics, C-graphics, CAD/CAM, statistics, 
data plotting, demographics, curve fitting, 
forecasting, matrix operations, and other hi-tech 
applications of microcomputers 4 softkits are us- 
ed by thousands of leading universities, corpora- 
tions and institutions. 5 call or write for a free 
catalog 


Kern International 
433 Washington St, Box 1029, Duxbury, MA 02331 (617)934-0445 
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696 smart slave computer with 
64K RAM, 3 serial ports, 1 cen- 
tronic port, comprehensive 4K 
operating system in EPROM and 1 
timer. Host access is through 

a high speed parallel УО port. 
Accepts 256K RAMS when avail- 
able. Optional ADD-ON board 
doubles I/O and RAM. Standard 
Software and hardware supports 
6 serial ports, 2 parallel ports 
and 512K of RAM. Entire board 
is software programmable includ- 
ing all I/O buffer sizes. 
POWER 1/0 w/64K and 35+Р: 
64K RAM ADD-ON board: 
3S--P ADD-ON board: 

БАК and 3S--P ADD-ON board: 


$375.00 
$175.00 
$195.00 
$295.00 


board. Complete EPROM pro- 
grammer handles 5 volt 
EPROMS: 2508, 2758, 2516, 
2716, 2532, 2732, 2732A, 2564, 
2764, 27128, 27256. Fully O 
mapped. EPROM selected totally 
with software. No switches or 
program modules. Menu driven 
software supplied in 4K EPROM. 
2 independent serial ports with 
baud rate to 19,200. 1 centronic 
type parallel port. Memory 
management for address lines 
A16-A23, 

Option A: Full board 
Option B: Programmer 
Option С: 10 (25--P) 
Option D: Programmer +10 $330.00 
Option E: Memory management — $110.00 
Memory management tor B or С: $ 25.00 


$355.00 
$220.00 
$220.00 


All E.P. boards are built with quality components and are fully 
assembled and tested. Fuil documentation including schematics and 


source code listings. 


ер Extended Processing 3861 Woodcreek Lane, 
San Jose, Ca, 95117 (408) 249-8248 
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The all new 
Freedom?" 110 VDT 
has just two things 
going for it. 


The price, $595. The new 
Frecdom 110 Video Display Terminal 
is without question the price leader 
of all low-end smart terminals. And 
it doesn't stop there. In fact, the price 
is only the beginning. 


The performance. It starts with 
distinctive styling, including a tilt 
and swivel screen, and a ө. дее" 
detached European DIN-standard 
keyboard. We paid a little extra for 
the green phosphor (amber optional) 
non-glare high resolution screen so 
you get the best in crisp, easy to read 
characters. We've packed the ergo- 
nomic Freedom 110 with a long list 
of user-relevant features, too. 


0 24 x 80 display with user-accessible 
25th status linc. 

O 10 programmable non-volatile 
function keys (20 with shift) and 
20 pre-programmed codes. 

O Flexible non-volatile set-up 
modes (full page or status line). 

O 15 thin-line graphic characters. 

" ت ی‎ character attributes. 

O 9 cursor control and 8 editing keys. 

Г] Screen time-out. 

O Block, conversation, monitor 
and local communication modes. 

[1 Bidirectional buffered auxiliary port. 

O 8 standard foreign character sets. 

O Self-test mode. 

O TeleVideo 910, ADDS Regent 25, 
Lear Siegler ADM 3A/5 and 
Hazeltine 1420 emulation. 

O Chassis- mounted PC board for 
the same easy serviceability and 
add-on board capability as the 
advanced Freedom™ 200 VDT. 


You get all this, plus our industry 
leading six-month warranty and 
comprehensive third-party service. To 
find out more about what price and 
performance leadership really means, 
contact your nearest Liberty dealer 

Or Bis {Батон Or call Liberty direct at 
(415) 543-7000. 


See us at NCC in Las Vegas. 
Booth C-3388, East Hall 
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TeleVideo 910 is a trademark of TeleVideo Systems, Inc. Regent 
25 s a trademark of Ame Digital Dara Systems, Inc. ADM 
3A/5 is a trademark of Lear Siegler, inc. WordStar, MailMerge 


and SpellSuar are trademarks of MicroPro International Corp. 


Sperry 
= 
Software Engineers 


Discover the opportunities available with Sperry in Albuquerque, where 
our Defense operation is growing rapidly to meet the needs of worldwide 
aviation. 


In this position, you will participate in the development of new control 
and display systems for military helicopters and airplanes. 


To qualify, you must have a BSEE/CS and a minimum of three years of 
experience. Your background should include design, test and integration 
of real-time software with emphasis on modular and structured program- 
ming. Experience with high order languages also desirable. 


Sperry will provide you with a competitive salary and benefits package 
in a modern, professional working environment. For consideration, send 
your resume and salary information, in confidence, to Brandon Harwood, 
Sperry, P.O. Box 9200, Albuquerque, NM 87119. 


pe 
$= SPERRY 


Equal Employment Opportunity/Affirmative Action Employer. 
U.S. citizenship required. 


PHONE BILL. 
50% OR MORE. | 


= 
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Free. 

WATS, MCI, SPC, AT&T, RCA, USTC, ITT, WU, SBS...our 
brochure unscrambles the alphabet soup facing every cost- 
conscious company seeking the best mix of long distance 
communications services. 

In many cases, an RCA private line satellite channel is 
the solution to expensive long distance phone bills. But even 
if an analysis shows we can't help you, our brochure will. 

To get it, write Walt Pioli, 400 College Road East, 


Dept. K, Princeton, NJ 08540 me yy | American 
mmunicauons 


or call (609) 734-4300. Ext. 111. 
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(text continued from page 270) 

For instance, the byte 10000001, would 
be transmitted as &£A. The & charac- 
ter itself can be included as data by pre- 
fixing it (£&), and the control-prefix 
character may have its eighth bit set 
(&##). Eighth-bit prefixing is done only 
when necessary; if both sides can con- 
trol the parity bit, its value is preserved 
during transmission. If the eighth bit is 
set randomly on binary files, eighth-bit 
prefixing will add 50 percent character 
overhead. For some kinds of binary 
data, it could be less; for instance, 
positive binary numbers in twos- 
complement notation do not have their 
high-order bits set, in which case at least 
one byte per word will not be prefixed. 

A third kind of prefix implements rudi- 
mentary data compression. At low 
speeds, the bottleneck in file transmis- 
sion is likely to be the line itself. so any 
measure that can cut down on use of 
the line would be welcome. The special 
prefix character " indicates that the 
next character is a repeat count (a single 
character, encoded printably) and that 
the character after that (which may also 
have control or eighth-bit prefixes) is 
repeated so many times. For instance, 
~}A indicates a series of 93 letter As; 
- H&#B indicates a series of 40 Control- 
Bs with the parity bit set. The repeat 
count prefix itself can be included as 
text by prefixing it with #. 

To keep the protocol simple, no other 
transformations are done. At this point, 
however, it might be worth mentioning 
some things we did mot do to the data: 


e Fancy data compression. If the data is 
known to be (or resemble) English 
text, a Huffman encoding based on 
the frequency of characters in 
English text could be used. A Huff- 
man code resembles Morse code, 
which has variable-length characters 
whose boundaries can always be 
distinguished..The more frequent the 
character, the shorter the bit string 
to represent it. Of course, this 
scheme can backfire if the character 
distribution of the data is very dif- 
ferent from the one assumed. In any 
case, variable-length characters and 
ASCII transmission don't mix well. 
e Error«orreding codes. Techniques such 
as Hamming codes exist for detect- 
ing and correcting errors on a 
(text continued on page 274) 
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ter. Fixed 
builds stronger PCs three ways. 


If you own an IBM PC, the new double-spaced typewritten pages. come ready to plug into your PC* 
StorageMaster 500 Series Fixed € You can boot* (start up) from Look for the 500 Series Drives 
Drives from Control Data give you StorageMaster 500 Drives-no at your local computer store. Or 
three great advantages. need to boot up from a flexible give us a toll-free call at 800/232- 
9 Larger capacity than ІВМ5 fixed disk disk as with other drives. 6789 (in Minnesota, call 612/ 
drive. The StorageMaster 518 offers 9 More byte for the buck. Dollar for 921-4400, ext. 41) and well tell 
up to 18 megabytes dollar, StorageMaster gives you you where you can find our 
of storage; the " тоге bytes of storage than whole family of StorageMaster 
StorageMaster 530 IBM's fixed disk drive. products. 
capacity of 30 Theres more. The 500 *This capability requires the use of a 
megabytes is the . Series Drives have an average — StorageMasier 501 Controller 
equivalent of 15,000 M seek time of only 45 milli- Circle 88 on inquiry card. 

|J seconds-about twice as fast 
as most other drives. They 
"a _ store your information in а c >) 
lt al m sealed, contamination-free 
T Каана онан ОМТЫ 
— DATA 


maintenance. Ànd they 


KERMIT 


Kermit is a simple, 
generalized file-transfer 
facility that transmits a 
file's name and contents 
but not every attribute 
a file might possess. 


i 
(text continued from page 272) 

per-character basis. These are expen- 
sive in resources and complex to 
program. Kermit uses per-packet 
block-check techniques (explained 
below). 

e Nybble encoding. To circumvent prob- 
lems with control and 8-bit charac- 
ters, it would have been possible to 
divide every character into two 4-bit 
nybbles, sending each as a printable 
character (e.g., a hexadecimal digit). 
The character overhead caused by 
this scheme would always be 100 
percent. But it would be an easy way 
to transfer binary files. 


Error Detection—Character parity and 
Hamming codes are forms of vertical 
redundancy checks (VRCs}, formed by 
combining all the bits of a character. 
The other kind of check that can be 
used is the longitudinal redundancy 
check (LRC), which produces a block- 
check character formed by some com- 
bination of each character within a se- 
quence. The sending side computes the 
LRC and sends it with the packet; the 
receiving side recomputes it for com- 
parison. Various forms of LRCs exist. 
One form produces a column-parity 
character, or logical sum, whose bits are 
the exclusive-ORs of the corresponding 
bits of the data characters. Another is 
the checksum, which is the arithmetic 
sum of all the characters in the se- 
quence, interpreted numerically. An- 
other is the cyclic redundancy check 
(CRC) which passes the characters 
through what amounts to a shift register 
with embedded feedback loops, pro- 
ducing a block check in which each bit 
is affected in many ways by the 
preceding characters. 

All these techniques will catch single- 
bit errors. They do vary in their ability 
to detect other kinds of errors. For in- 
stance, a double-bit column error will 
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always go undetected with column pari- 
ty. since the result of exclusive-ORing 
any 2 bits together is the same as 
exclusive-ORing their complements, 
whereas half the possible double-bit 
errors сап be caught by addition 
because of the carry into the next bit 
position, The CRC does even better by 
rippling the effect of a data-bit multiply 
through the block-check character, but 
the method is complex, and a software 
implementation of a CRC can be inscrut- 
able. 

Standard, base-level Kermit employs 
a single-character arithmetic checksum, 
which is simple to program, low in over- 
head, and has proven quite adequate 
in practice. The sum is formed by add- 
ing together the ASCII values of each 
character in the packet except the SOH 
and the checksum itself and including 
any prefixing characters. Even non-ASCII 
hosts must do this calculation in ASCII. 
The result can approach 12,000 in the 
Worst case. The binary representation of 
this number is 10111011100000;, which 
is 14 bits long. This is much more than 
one character's worth of bits, but we can 
make the observation that every char- 
acter included in the sum has con- 
tributed to the low-order 7 bits, so we 
can discard some high-order bits and 
still have a viable validity check. 

The Kermit protocol also allows other 
block-check options, including a two- 
character checksum and a three-charac- 
ter 16-bit CRC. The two-character check- 
sum is simply the low-order 12 bits of 
the arithmetic sum broken into two 
printable characters. The CRC sequence 
is formed from the 16-bit quantity 
generated by the CCITT- recommended 
polynomial X!6-4- X!24 Х?+ 1, which is 
also used in some form with other 
popular transmission techniques, such 
as International Organization for Stan- 
dardization (ISO) HDLC and IBM SDLC. 
The high-order 4 bits of the CRC go in- 
to the first character, the middle 6 into 
the second, and the low-order 6 into the 
third. 

Some care must be taken in the for- 
mation of the single-character block 
check. Since it must be expressed as a 
single printable character, values of the 
high-order data bits may be lost, which 
could result in undetected errors, espe- 
cially when transferring binary files. 
Therefore, we extract the seventh and 
eighth bits of the sum and add them 


back to the low-order bits; if the arith- 
metic sum of all the characters is S, the 
value of the single-character Kermit 
checksum is given by 


(5 + ((S AND 300J/100)) AND 77 


(The numbers are in octal notation.) This 
ensures that the checksum, terse 
though it is, reflects every bit from every 
character in the packet. 

The probability that an error will not 
be caught by a correctly transmitted 
arithmetic checksum is the ratio of the 
number of possible errors that cancel 
each other out to the total number of 
possible errors, which works out to 
1/2", where n is the number of bits in 
the checksum, assuming all errors are 
equally likely. This is 1/64 for the single- 
character checksum and 1/4096 for the 
two-character checksum. But the prob- 
ability that errors will go undetected by 
this method under real conditions cannot be 
easily derived, because all kinds of 
errors are not equally likely. A 16-bit 
CRC will detect all single- and double- 
bit errors, all messages with an odd 
number of bits in error. all error bursts 
shorter than 16 bits, and more than 
99.99 percent of longer bursts. These 
probabilities all assume, of course, that 
the block check has been identified cor- 
rectly, i.e., that the length field points to 
it and that no intervening characters 
have been lost or spuriously added. 

A final note on parity—a parity bit on 
each character combined with a logical 
sum of all the characters (VRC and LRC) 
would allow detection and correction of 
single-bit errors without retransmission 
by pinpointing the row and column of 
the bad bit. But control of the parity bit 
cannot he achieved on every system, so 
we use the parity bit for binary data 
when we can or surrender it to the com- 
munication hardware if we must. If we 
have use of the eighth bit for data, it is 
figured into the block check: if we do 
not, it must be omitted from the block 
check in case it has been changed by 
agents beyond the knowledge or cor- 
trol of Kermit. 

Packet Layout—Kermit packets have the 
format, shown in figure 1, where ail 
fields consist of ASCII characters, and 
the char function converts a number in 
the range O.to 94 to a printable ASCII 
character by adding 32. 

[n terms of the seven-layer [SO net- 

(Lext continued on page 276) 


clatavunplus = 


A COMPLETE INFORMATION MANAGEMENT FACILITY 


It constructs and customizes your 
own menu-driven application software. 


Featuring: 


l. Automatic Screen Design 
e Multi page free form è Calculated Fields 
e Search Fields © Wildcard & Continuous Search 
e User Definable Function Keys 
2. Relational DBM 
e Select e Joint e Sort è Index è Add 
e Change è Delete, etc. 
3. Report Generation 
e Multiple File Data Retrieval * Calculations 
e Posting e Over 30 Format Commands 
4. Automatic Menu Generation 
e Free Form multi-page * Batch Processing 
5. File Maintenance Programs 
e Multi Key Sort è Post e Reformat e Merge 
e Compress 


clatavuplus 


datavu™ plus needs no utility or program enhancements for 
ease of operation. It is а COMPLETE software package. 


FREE! inventory management system with the purchase of datavu™ plus. 


All This... for only 


$250 


American Express, Visa and Mastercard Accepted 


Available for 
CP/M'-80: DEC Rainbow, Kaypro, NEC, Sanyo, Heath 89/Z100, Epson Qx-10, Micro 
Decision, North Star, Osborne, Xerox, Apple П CP/M, Televideo, Superbrain, Eagle. 


CP/M'-86, 

MS-DOS', 

IBM PC DOS 

—7 $50 Rebate with proof of purchase of any dBase 11° program. 
Not applicabte for Dealers/Distributors. Expires September 1, 1984 


ICP/M is a registered trademark of Digital Research, inc., 'MS-DOS is a registered 
trademark of Micro-Soft, Inc., “dBase is a registered trademark of Ashton-Tate. 


Thinkers Soft, Inc. р.о. Box 221, Garden City, NY 11530 (516) 294-8104 
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(text continued from page 274) 

work reference model, 8-bit bytes are 
presented to Kermit by the hardware 
and operating-system software compris- 
ing the physical-link layer. Correct 
transmission is ensured by the packet- 
level routines that implement the data- 
link layer using the outer "skin" of the 
packet-the MARK, LEN, and CHECK 
fields. The network and transport layers 
are moot, since Kermit is a point-to- 
point affair in which the user personal- 
ly makes all the required connections. 
The session layer is responsible for re- 
questing retransmission of missing 
packets or ignoring redundant ones, 
based on the SEQ field: the presen- 
tation layer is responsible for any data 
conversions (EBCDIC/ASCII, insertion or 
stripping of CR/LFs, etc.). Finally, the 
TYPE and DATA fields are the province 
of the application layer; our application, 
of course, is file transfer. In any par- 
ticular implementation, however, the 
organization of the program may not 
strictly follow this model. For instance, 
since transmission is always in an ASCII 
stream, IBM mainframe implementa- 
tions must convert from EBCDIC and in- 
sert CR/LFs before checksum 
computation. 

The six fields of a Kermit information 
packet are listed in table 1. The packet 
may be followed by any line terminator 
required by the host, a carriage return 
by default. Line terminators are not 
part of the packet and are not included 
in the count or checksum. Terminators 
are not necessary to the protocol and 
are invisible to it, as are any characters 
that may appear between packets. If a 
host cannot do single-character input 
from a terminal, a terminator will be re- 


quired for that host. 

Some sample Kermit data packets are 
shown in listing 1. The “A represents 
the unprintable SOH (or Control-A) char- 
acter. In the last packet shown, E is the 
length. The ASCII value of the E char- 
acter is 69, less 32 (the unchar transfor- 
mation, which is the opposite of char) 
gives a length of 37. The next charac- 
ter, & tells the packet sequence number, 
in this case 6. The next is the packet 
type D for Data. The next characters, 
"off M|constructing a theory conta’, 
form the data; note the prefixed car- 
riage return and linefeéd. The final char- 
acter, 5, is the checksum. which repre- 
sents the number 21. 

Effects of Packet Corruption-What are the 
consequences of transmission errors in 
the various fields? If the SOH is garbled, 
the packet will be treated as interpacket 
garbage and ignored. If any other char- 
acter within the packet is garbled into 
SOH, the current packet will be dis- 
carded and a new (spurious) packet 
detected. If the length is garbled into a 
smaller number, a character from the 
data field will be misinterpreted as the 
checksum: if larger, the program will 
probably become stuck trying to input 
characters that will not be sent until one 
side or the other times out and retrans- 
mits. If the sequence number, type, any 
of the data characters, or the checksum 
itself is garbled, the checksum should 
be wrong. If characters are lost, there 
will most likely be a time-out. If noise 
characters are spontaneously gener- 
ated, they will be ignored if they are be- 
tween packets or will cause the wrong 
character to be interpreted as the 
checksum if they come during packet 
transmission. 


Most kinds of errors are caught by the 
checksum comparison and are handled 
by immediate retransmission. Time-outs 
are more costly because the line sits 
idle for the time-out period. The packet 
design minimizes the necessity for time- 
outs due to packet corruption: the only 
fields that can be corrupted to cause a 
time-out are the SOH and the packet 
length. and the latter only half the time. 
Lost characters, however, can produce 
the same effect (as they would with a 
fixed-length block protocol). Had a dis- 
tinguishing end-of-packet character 
been used rather than a length field, 
there would be a time-out every time it 
was corrupted. It is always better to re- 
transmit immediately than to time out. 


SUMMARY 


We've covered the factors that should 
be considered in designing a simple. 
reliable, inexpensive, and yet compre- 
hensive file-transfer protocol—Kermit. 
The asynchronous serial communica- 
tions used by the Kermit protocol can 
accommodate a variety of diverse com- 
puter systems and their different ways 
of handling information and files. Ker- 
mit sets minimum transmission stan- 
dards by providing a common subset of 
the machines’ features. These features 
include transfer of the filename and 
contents for both textual and binary 
files, different error-detection methods, 
and time-out facilities if either end of 
the communication link experiences 
delays or difficulties. The encoding of 
the information in the packets, the error- 
detection checksums, and the layout of 
the fields in the packets were also pre- 
sented. 


(text continued on page 278) 
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Figure 1: The format for a packet of information according to the Kermit protocol. 
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HOW TO GET 
10 LBS. OF DATA 
IN A SLB. BAG AN 


Alloy's PC-STOR gives high performance hard disk storage and 
file-oriented backup to users of IBM, Eagle, Columbia, and Corona. 


38 millisecond access time. 
able, attractive package, | Integrated tape backup. 
the remarkable PC-STOR TIP- SIX, powerful file- 
from Alloy combines the latest Winchester oriented backup software. Established network 
hard disk performance with the industry's compatibility. 


In one compact, stack- 


finest file-oriented tape backup system. It For the finest in 

lets you locate, retrieve, and reposition data hard disk storage with 
quickly, precisely, and easily. For IBM PC file-oriented backup, 
and IBM compatible users, PC-STOR's new find out more about 
Winchester hard disk has 52 or 104 mega- PC-STOR. It's avail- 
bytes of storage with access that's 4 times able right now. Call 
faster than the IBM-XT system. And it Alloy today at 

has been specially designed to be easy to — (617) 875-6100, or ask 
use. Here are just some of its remarkable your local dealer 


features: DOS 2.0 or CP/M 86 compatible. about PC-STOR. 


Alloy Computer Products, Inc., 100 Pennsylvania Avenue, Framingham, 
: Massachusetts 01701. 16171 875-6100, TWX: 710-346-0394 

^ к In Europe: Alloy Computer Products (Europe! Ltd., 
менн 8. ‘Soo 52 Cirencester, Gloucestershire, England. Tel: 0285-68709, Tix: 43340 
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(text continued from page 276) 

In part 2, we'll look at how the Kermit 
protocol works and its uses: the dif- 
ferent modes each side can be in when 
sending and receiving files, how initial 


Listing |: Some sample packets of in- 
formation in the Kermit protocol. The 
^ A represents the unprintable ASCII 
start-of-header character. 


"AE"D No celestial body has required ! 


ч ; connections take place and the ex- ^АЕ#Оа$ much labor for the study of its# 

О Е change of initial packets of information ^" AESDMé|motion as the moon. Since ClaA 

SE > that specify each sides setup re- “ AE%Dirault (1747). who indicated а way? 
о «GC # | quirements, the heuristics to improve ef- AESD of£Mé|constructing a theory conta’ 
NOS = | ficiency and error recovery, examples of 
x53 $ packets and a session using Kermit, per- (Kermit is not an acronym. 1t was named after 
OS © formance figures, the user interface, and Kermit the Frog, star of the television series, The 
O $ = i future directions for Kermit as a work Muppet Show. Used by permission of Hen- 
&O o ing network with file servers. 8i son Associates Inc.) 


t 


Table 1: The six fields in a packet of information in the Kermit protocol. 
MARK Start-of-packet character. normally SOH (Control-A). 


LEN The number of ASCII characters, including prefixing characters and the checksum, 
in the rest of the packet that follows this field: in other words, the packet length 
minus two. Since this number is expressed as a single character via the char func- 
tion, packet character counts of 0 to 94 are permitted. and 96 is the maximum 
total packet length, including the MARK and LEN fields. 


The packet sequence number, between 0 and 63. The sequence number wraps 
around to 0 after each group of 64 packets. 


The packet type, a single printable ASCII character, is one of the following: 


Data 

Acknowledge (ACK) 

Negative Acknowledge (NAK) 
Send Initiate (Send-init) 
Receive Initiate 

Break Transmission (ECT) 
File Header 

End of File (EOF) 

Error 


IBM PC and XT$395 Sage Il and IV $495 


су mmwumoxuozs«-.-Jg 


Generic command. A single character in the data field, possibly followed by 
operands, requests host-independent remote execution of the specified 
command: 


Sage! Sage Computer Technology. Appie IM Apple Computer, Inc. ig! M IBM Corp. 


Log out. bye 
Finish. but don't log out 
Directory query (followed by optional file specification) 
Disk-usage query 
Erase (followed by file specification) 
Type (followed by file specification) 
Query server status 
and others. 


Volition Systems 


Host command. The data field contains a string to be executed as a system- 
dependent (literal) command by the host. 

Text display header. To indicate the arrival of text to be displayed on the 
screen, for instance, as the result of a generic or host command executed at 
the other end. Operation is exactly like a file transfer. 


Apple 15295 Apple 115395 


The contents of the packet. if any contents are required in the given type of 
packet. interpreted according to the packet type. Nonprintable ASCII characters 
are prefixed with special characters and then converted to printable characters by 
complementing the seventh bit. Characters with the eighth bit set may also be 
prefixed. and a repeated character can be prefixed by a count. A prefixed 
sequence of characters may not be broken across packets. 


The block-check sequence, based on all the characters in the packet between, but 
not including. the mark and the check itself, can be one, two, or three characters 
in length as described previously. each character transformed by the char 
function. Normally, the single-character checksum is used. 
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THEME 


SAN 


FRANCISCOS 
EXPLORATORIUM 


BY JOHN MARKOFF 


A hands-on, interactive museum 


AS A VISITOR to San Fran- 
cisco's Exploratorium, you 
will be struck by what seems 
at first to be utter chaos. 
Entering the dim, cavernous 
space the Exploratorium oc- 
cupies, you will see children 
darting to and fro, hear ran- 
dom sounds from strange 
devices that echo into the 
distance, and observe spec- 
tral lights that seem to shine 
in every corner. 

Soon the confusion clears 
and you realize that you 
haven't entered some high- 
tech asylum. You have found your way 
into a wonderfully diverse free-form 
science museum. 

The Exploratorium represents science 
for the general public. There is no right 
or wrong way to conduct an experiment 
and the exhibits here are intended to 
be used in ways their designers never 
imagined. 

Each year more than 450,000 visitors, 
almost as many adults as children, make 
the trek to this unique learning center. 
They play with—and learn from--more 
than 500 interactive scientific exhibits 


PHOTOS BY MARGARET MOULTON 


ranging from gravity wells to echo 
chambers to more esoteric computer- 
ized simulations. 

The Exploratorium was founded in 
1969 by physicist Frank Oppenheimer 
and has since gained an international 
reputation as a hands-on science 
museum. !t has been called "the best 
science museum in the world" by the 
editor of Scientific American. 

John Markoff is a BYTE senior technical editor. 
He can be reached at 1000 Elwell Ct., Palo 
Alto, CA 94303. 


As might be expected, a 
museum that intentionally 
disregards many of the 
established conventions of 
scientific good manners uses 
personal computers in an 
unorthodox fashion as well. 
In exhibits scattered around 
the Exploratorium floor. it's 
possible to find microcom- 
puters ranging from simple 
john Bell Engineering con- 
trollers to full-blown Intel 
8086 development systems. 
The difference is that at the 
Exploratorium there are no 
personal computer exhibits per se. 
Computers are used to illustrate basic 
Scientific concepts or to alter the 
perception of Exploratorium visitors 
about things around them that they 
haven't noticed before. Visitors may 
never realize that any particular exhibit 
is being guided by a personal computer. 

Unlike other computer-iteracy pro- 
jects, teaching programming is not a first 
priority at the Exploratorium. Instead, 
the goal is to convey the idea that com- 
puters are just tools and that they can 
(text continued on page 281) 
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The Exploratorium has received 
financial support and donations 
of equipment from a number of 
semiconductor and computer 
corporations. Intel Corporation 
has donated computer hardware 
and has permitted several of its 
engineers to spend three-month 
sabbaticals designing simulation 
exhibits based on Intel 
equipment, The children at this 
exhibit are controlling a 
simulated satellite in orbit 
around a planetary object. The 
simulation system is based on 
an intel 8086 development 
computer with an 8087 math 
coprocessor. 
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(text continued from page 279) 
be used like any other tool. 

"We try to show people that you 
typically do not break computers by 
touching them. There's nothing you can 
do that is wrong.’ says Ron Нірѕсһтал, 
a San Francisco physicist who serves as 
the Exploratorium's resident computer 
wizard. “Our science museum is based 
on that concept, too. You can't do 
anything wrong with our exhibits. You 
may not do what we intended, but if you 
do something different, so what?" 

Hipschman began teaching computer 
courses at the Exploratorium years ago 
with borrowed IMSAI and North Star 
computers. More recently, donations of 
computers from Texas Instruments and 
Atari have made it possible to hold 
regular introductory classes in both 
BASIC and Logo. 

Logo fits in well with the philosophy 
of the Exploratorium, as it has always 
been perceived as an exploratory and 
experimental language. 

"The Exploratorium is designed to 
give people the ability to explore and 
play; he says. "so our classes are much 
less structured than school. You cant 


Several computer-based Exploratorium exhibits 


have been designed by artists. Recollections. 
by Ed Tannenbaum, employs an Apple 1! 
computer that controls a frame buffer hooked 
to a video camera. Like all Exploratorium 
exhibits, this one is participatory. Visitors 
walk into a three-sided room. On one side 
the video camera tracks their movements. 
which are then transformed by the Apple 11 
and the frame buffer and projected on a 
screen in front of the observer. 


force-feed the kids in school and you 
can't force-feed them on the computer 
either" 

Another thing that the children bring 
away from their introduction to com- 
puters at the Exploratorium is that if 
something goes wrong. it's usually their 
own fault, not the computer's. 
Hipschman strives to show the children 
that because the computer is a tool that 
doesnt often make mistakes, it's actually 
very reliable. 

At the Exploratorium. the computer 
is viewed as a valuable instructional aid 
in demonstrating a system of scientific 
reasoning. 

"It's a very logical process in finding 
your mistakes and it spills over into 
everyday life" remarks Hipschman. “You 
say, 'OK, something's not working here, 
what's going on?' You start at the begin- 
ning without any assumptions. It (the 
computer) has a logical sequence of 
events and it works everywhere" 

In the future, the Exploratorium plans 
to use computers to simulate events 
that can't take place directly within the 
confines of the museum. Already the In- 
tel 8086 development systems are be- 
ing used to simulate simple orbital 
mechanics and the backscattering of 
light. Another simulation running on an 
Apple Il computer illustrates how dif- 
ferent growth rates of competing 
populations can interact. 

What kinds of simulations are pos- 
sible? 

Recently Hipschman and Explora- 
torium co-worker Joe Ansel tried to en- 
vision a perfect computer simulation for 

(text continued on page 282) 
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ERG/68000 


MINI-SYSTEMS 


L] 


Full IEEE 696/5100 Compatibility 
HARDWARE OPTIONS 


BMHz, 10 MHz, or 12 MHz 
68000/68010 CPU 

68451 Memory Management 
Hardware Floating Point 
Multiple Port Intelligent 1/0 
64K/128K Static RAM (70 nsec) 
256K/512K/1MB Dynamic RAM (150 
nsec) 

Graphics-Digital Graphics 
CAT-1600 

DMA Disk Interface 

SMD Disk Interface 

14" or 1?" Tape Backup 

5'4" or B" Floppy Disk Drives 
5MB-474MB Hard Disk Drives 
7/10/20 Slot Back Plane 

20 or 30A Power Supply 

Desk Top or Rack Mount Encl. 


SOFTWARE OPTIONS 


пппппппп о OOOOO Û 


68KFORTH' Systems Language 
CP/M-68K*O/S with C, 58K-BASIC', 
68KFORTH!, FORTRAN 77, EM80 
Emulator, Whitesmiths' C, PASCAL 
Г] IDRIS? O/S with C, PASCAL, 
FORTRAN 77, 68K-BASIC', CIS 
COBOL‘, INFORMIX: Relational 
DBMS 
Г] unix: SYS V O/S with C, PASCAL, 
FORTRAN 77, BASIC, RM COBOL', 
ADA", INFORMIX:, Relational DBMS 
VED 68K Screen Editor 
Motorolas MACSBUG and FFP 
Package 


Oc 


ПГ 


Trademark ‘ERG, Digital Research, 
Whitesmiths, ‘Micro Focus, *RDS, 
Inc., Bell Labs, Ryan McFarland, 
U.S. DoD 


30 Day Delivery - OEM Discounts 


since 1974 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
(206) 872-7665 
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(text continued from page 281) 

the Exploratorium. They began with a 
simple water fountain in which water 
shoots up into the air and makes a nice 
parabola, then comes back down. 

In the physical world there are really 
only a few variables you can change 
easily; you might vary the velocity of the 
water or the height and angle of the 
nozzle. But in Hipschman's and Ansel's 
fantasies it would be nice if you could 


vary the viscosity of the air around the 
water to increase the friction. What 
would it look like if you varied the 
viscosity of the water or even changed 
the force of gravity? 

Computer simulations will bring these 
physicists’ fantasies to life in the Ex- 
ploratorium. Perhaps Ansel says it best 
when he points out that “there is no 
pathway to walk through this 
museum.’ B 


Courses for Credit 
Through 
Electronic Mail 


————$———— 
BY DONNA OSGOOD 


s enrollments decline, colleges 

are looking for new ways to 

distribute their product—educa- 
tion. Personal computers with communi- 
cations capabilities open new possibili- 
ties for away-from-campus learning. 

A problem that's inherent in computer- 
based learning at home also plagues 
traditional correspondence courses: the 
student has no direct contact with the in- 
structor. Without a human there to 
answer questions, direct discussion, and 
get the student "unstuck" when neces- 
sary, motivation can flag. If no one cares 
whether a student finishes the course, he 
may not. 

One solution is offered by TeleLearn- 
ings Electronic University, which enrolled 
its first student in an accredited course 
last March. A student in the Electronic 
University studies course material and 
completes assignments using a personal 
computer, then transmits the work direct- 
ly to the instructor's electronic mailbox. 
Within a day or two, the instructor sends 
a response to the student's mailbox. In- 
structors hold "office hours" when stu- 
dents can contact them directly. 

TeleLearning provides a delivery system 
for courses developed and accredited by 
universities and community colleges. In- 
structors develop new courses using Tele- 
Learning's authoring package. TeleLearn- 
ing codes and digitizes lessons and 
graphics for each instructor. A student 
buys a software package and a simple 
modem from TeleLearning, and enrolls in 


the course on line. The software package 
includes an operating system and a front 
end for communications, to reduce the 
sign-on procedure and protocols to a 
keystroke. 

Colleges can offer courses for credit to 
students who otherwise could not enroll 
because of time, work, distance, or finan- 
cial constraints, or physical disability. Text- 
books and course disks can be distri- 
buted through department stores and 
computer specialty centers, further ex- 
tending the university's reach. The course 
costs are usually less than similar tradi- 
tional courses. 

Students and instructors introduce 
themselves to each other at the begin- 
ning of the course. An instructor typical- 
ly spends twenty minutes per lesson with 
each student's work and can individualize 
questions and problems to fit the stu- 
dent's interests. Students and instructors 
find the system convenient and flexible— 
they can complete the work wherever 
and whenever convenient. 

TeleLearning uses the Tymnet, Telenet, 
and Uninet public packet-switching net- 
works, switching automatically from one 
to the other in case of network problems. 
A communications-analysis system moni- 
tors all functions and handles routing and 
error corrections. By compressing data 
and batching complete files, the system 
cuts communications costs to a mini- 
тит, The TeleLearning system runs on 
the IBM PC. Apple II series, and Com- 
modore 64. 


SAM-—86 


FOR MICROS | 
APPLE, IBM PC, COMMODORE 


+ any micro using — 
MSDOS, CP/M, CP/M 86 


DATA INPUT — 
ASCII or DBASE II files 
Visicalc/Supercalc 
Alpha Numeric 
Frequency Tables 
Correlation Matrices 


REGRESSION AND 
MULTIVARIATE — 
. Multiple and Stepwise 
Hegression Factor, 
Discriminant and 
Cluster Analysis. 


DATA MANAGEMENT / 
AND TABULATION — | 
Editing, Transformations, J 
Standardization, Ranking, 
Lagging, Cross Tabulation 
and Non-Parametric 
Statistics. 


STATISTICAL ANALYSIS — 
Descriptive statistics, 
Histograms, Scatter Plot 
Correlations, t and F Tests, 


Anova (10 factors) etc. 


: The world's best, most advanced and easiest to use statistical 
analysis package — now available in the U.S. 


* Used by most British Universities, Government Departments, 
large Corporations — Oxford and London Universities, UK Treasury, 
Ministry of Defense, BP and British American Tobacco etc. 


* Special to BYTE readers — $295 cash with order. 
* [nternational Software, Telephone England 07073 26633 (24 hours). 


P.O. Box 160, Welwyn Garden City, Hertfordshire, AL8 6TQ, England. 
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TANDON TM 100-2 сомага 


CALL FOR QUANTITY PRICING ................. 


PCnetPlus, PC Turbo & ORCHID 


ORCHID T NEW COME MEET PRODUCT LINE 
IRMA REPLACES 3278s with Pes /IRMALINE 
SRITEK 22 Co-Processor with RM/COS 

PC to COBOL-oriented, Multi-user system‏ اسر 


BLUE LYNX 5251/3276 EMULATOR 


LO-COST Terminal WiBuilt-in LAN & Proces 
PCterminal - e Serial and Parallel Ports * Four Extra Open Slots 


DOT MATRIX 


EPSON FX 80 & 100.4... 


Best Price! 


EPSON RX 80 & 100........ Best Price! 
EPSON LO 15007225: > ... Best Price! 
Mannesman Tally Spirit 80 ......... 5289 
ProWriter/MicroPrism 80 ........... 327 

Prism Color (200) э وی د ا‎ v "MN $1 495 
OKIDATA 92893155. ....... Best Price! 
OKIDATA МЇ84 u C cn Best Price! 
OKIDATA 2410,...„„кзѕо os. « Best Price! 


TOSHIBA P-1351 & 1340. ... Best Price! 
GEMINI 10X & 15X.......... 5285/5429 


Т1. 8552 wine ein nean............. Best Price! 
NEL PZ &РДишь............ Best Price! 
DIABLO P 38 «o cs E A Best Price! 


LETTER QUALITY 


NEC SPINWRITERS 2050. 35508 7730 Best Price! 


Ово, KORY... ne Best Price! 
СУТОН вано... eee 31055/51455 
QUME sprint ns pus. ............. Best Price! 
BROTHER HR15 & HR25..... ا‎ 
LO Feeders кс 9550 & CITOR г cime SAVE 
micro modems 
HAYES ‘2008 12008. so... eee suras 209 
Ventel id "дыра "BM Panis ы ен к. а ee ae a аса C L | 


HAYES MicroModem Wle@wismertcom. 


Access 1-2-3 тоз. 2008, Сенник ХИ, Cabs CALL! 


RIXO N 1200-4800 BAUD е IBM PC Compatible. - - - - - - - -* CA LL! 


00.1200 Direct Connect 


Signalman Mark XII uai at a Low, Low Pres . . - 


SOUTH'S LARGEST SUPPLY © DEALER INQUIRIES INVITED . . 


Y2 HT. DISK DRIVES т» наме 


hard disks 


Peachtree Industry's Best Buys 10 May 
Peripherals P- 10 Es 
SYSGEN 10 & 20 МЕСЕ WiStreamer Tape ...... ... CALL! 
IOMEGA соле: • Double оће nse ese eee $2695 
DAVONG 10 MEGI FE ден » ex iA $1 595 
SYSGEN IMAGE твит". ....... CALL! 


ALL NAME BRANDS AVAILABLE NOW! BEST PRICES!! 
IFYOUDONTSEEIT-..... 2o e eer nr nnn 


multi-cards 


#1-3B4K ios Spode On Gamer .... Best Price! 
#1 MultiCard os cerns... Best Price! 
#1 110 Card A ch eR Do к Best Price! 
QUADBOARD Now Version 64-384K ..... 5279/5549 
САРТ: Мав... „аг, 3269 
SEATTLE RAM + З Fish Dise ciee ш ..... 5199 
J-RAM Il. MERE CALL! 
PROFIT Systems ram RAM Plus & Ete © . < 5299/5680 
ВАВҮ ВШЕ Mra ai рейкага see BES Price! 
PC Blossomonr. ee al Po Pigo ack ^ و‎ Starting 45275 


MAYNAR Di. нору ү. а Oisk Controller Cards . . 
graphic cards 


Best Price! 


HERCULES зн готови .............. 3029 
PLANTRONICS Color косама... CALL! 
Graphics Master cedo سییر‎ | Low Price! 
QUADCOLOR | & | ems cmd CALL! 
Paradise Sys. s Paralisi Hi inimici o پا‎ m M EN ж EP 3379 
STB ван T Du od rre n Ор. бы еса CALL! 


2 Col in Mono WiGraphics 720h x 350v 


Multigraph 5 Color Graphics to 640h x 400v © Opi. Раг. Port... 


Gra ppler e Parallel interface з 
Quadram еКАМ806.. cot 64k RAM са: GALL! 


Microteke$ 2 Atl Wei. C A LL | 


Premium Softcard ев CALL! 


Apple and the Apple logo an "— tredamaria ol Apple Compute, | 
ЮМ and the IBM logo ore restered trademarks alison ает дай; ( 
Advertioed cosh prom pripi 1o cheege erties! sotma 


Corpora ian 


THE SERVICE LEADER x CORPORATE BUYERS WELCOME 


SOft ware 


HARVARD PROJECT MANAGER i it CALL! 
R:base 4000 or 6000 vs ж „5829 


© Combinati 


P zi понов rc Data A Models . | 
OPEN ACCESS esi асек ат... 379 Knowledge Mans VETE 25 


integrated Word ai د‎ pui Se $ ipe Best Selling Date Bese 
JACK а аЛ. 0005 dBasell EER 5389 
Decision Manager наев... CALL!  DayFlo CALL! 
Outstanding Utility for LOTUS $ dy Super New DataBase. «4n H 
KEY || 1- 2. 3 Unlocks Information Management.» e.a 1 59 PFS ce 24 $80 
Mu | tiP [ап па Microsoft : Supe Spreadsheet C ALL! * | Write, File, wer Graph, Solutions, Access» » » 2 « ee ees 
*4 ALA Low. Law Pree s sse oe oes : MultiMate :2м with speting checker. . . ......... 5279 


SuperCalc? :зм MÁS Microsoft Word Ez Mese о кезк» wei CA] 1 


ocessor * Use Up to 8 Windows . 


Lattic C-Compiler 2:5 TUM on PE = :299 = $ 
MICROSOFT COMPILERS °° ...... CALL! EE Tut mn 


DIGITAL RESEARCH COMPILERS. CALL!  WORDPLUS.-PC- d 


"= ‘Spell, Check Plus МайМегде . . < 


Norton Utilities a mos: for Every IBM PC . ess 559 WordPerfect (2s Y jp Ж жо * $999 
ProKey 3.0 var To wmm ee ^en *99 Fasy Writer [вм System Includes Speller & Mailer . . . . 521 £ 
CROSSTALK MUR eren — ЭШ . CALL! Peach Text 5000 SM 5199 
SMARTCOMII:* Tei amem 7. 99 —— FRIDAY Lunas... 9195 
FINANCIER — iesus 1 a ; a 13 QUICKCODE/dGraph/dUtil zs) - m CALL! 
Dow Jonesits Call for Price on Mkt. ve e 3249/5219 Copyll PC val $35 
IUS ІЕМ AR., A.P., G.L, Inventory, Order Entry, Payroll . . Starting „#299 
Peachtree ACCOUNTINGrs»<Pextne зате. CALL! 
Open Systems.:= VEI jets ت‎ “onde oes s CALL! 


= €" NH NH P " NW pA UM B зэ as 8 B 9? B 8 W" " B 9 9 P а 


H ab ad exeo nics. Base 
MI ICT osoft C ha rte... For Macintosh . 


Multilink тем биа, к oa remus... 249 | Mic: Lad А уя o Wm 
Si d ew ay SIEM i اسلو ع ب‎ о, —— 49 ICrOSO ASIC Bnew for Macintosh . 


ATI Training TEM Software Tutorials ш... $59 БЕЗЕ Н [T mis dico 7 
BPS Business Graphics iaxsuc. . Low Price! = С О s 


ChartMasterSigMasterzs. ... CALL Мурра еа Ma 
CAD Systems" 12 M Computer Aided Design Graphics. . CALL! CURTIS carni —— — C ALL! 


PC | Paint В rush - Wises Dun Uim Per ы 08 MICROFAZER (BK-128K] Stack Spooter . a . . . Starting M 51 " 
Без BACK UP Power Supply 20 a 425 wars... GALL 


0500 Dnly © 2 Box M 


INTEL 808 7 у Асн ди CALL! 7 Year Diskettesoo Diskettes) $59 a $2 shipping. . m 


Coprocessor cocoons ois 


БАК RAMCHIPS............... 55/8159 SOBAR iners a & 8 Pua... аук 209 


ORDERS ONLY 


(BAK-9 Chip/Upgrade Kit) {192K.27 ChipiUpgrade Kit) 
CALL FOR QUOTE ON QUANTITY CHIP PURCHASES 


monitors 
PGS-MAX 1245155... ... Best Price 1-800-241 -8149 | 
PGS SR-12 в wine Tet cce css... Best Price soo 
PGS-HX 12 ines sso oornss.......... Best Price === zz ЕЕЕ = EE EZ == Em 
QUADCHROME ui nes s .......... Best tne = TECHNOLOGY m PORATE CAMPUS - -— 
AMDEK Color 11+ ................... : 76 3159 Campus Drive © Norcross, GÀ 30071 
AMDEK Color VER DEF. cual tige sio Us Tw ow + For information 1 -404-449-8089 
AMDEK 300A/3006 5S; ES 149/3139 Technical Support 1-404-446-3836 


AMDEK 3 1 ТОА к itae to BM Go -— она, * оез е 51 85 | Telex 880437 
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The Micromint 
Collection 


TERM-MITE ST 
SMART TERMINAL BOARD 


As featured in Ciarcia's Circuit Cellar 

BYTE Magazine, January & February 1984 

AN you need lo build a Smart Video Terminal equiva- 
lent 19 the types advertised for $1,000.00 or more 15 a 
Term-Mite ST circuit board, scanned or parallel key- 
board, video momior and powet supply. 


* Uses brand new Nat'l Semi NS455A Terminal 
Processor 

ә 24 lines by 80 characters, 25th reverse-video 
Slalus. 

e Upper & lowercase. Line (block) graphics. 

е Selectable data rale, parity & display options. 

+ Reverse video, half intensity, double height & 
yeidth, underlined, blinking and/or blank character. 

ө Separate sync or composite video output. Self Test 

Term-Mita ST Video Display Terminal Board 

BCC22 Assembled & Tested ........ es a e 9004. 

244. 


BCC23 Complete Kit .......... vesce ttot 


MPX-16 MICROCOMPUTER 
ІВМ PC COMPATIBLE 


As featured on the cover of BYTE Magazine. Also 
featured їп Ciarcia’s Circuit Cellar November, 
December 1982 & January 1983 

The Computer With А Split Personality. 

—{Бе it as an IBM PC look alike that directly boots 
PC DOS 1.1 and accepts all expansion boards 
designed for the IBM PC. 

— Use it as a powerlul 8088 single board computer 
for all your OEM applications. Just add serial ter- 
minal, disk drive and power supply. Directly boots 
CP/M-Bb. 

Buy ће MPX-16 in the form thal hest meets your | 

needs or budget. As a bare board, as a wave soldered 

board that contains all components less ICs, as an 
assembled and tested circuit board or as a complete 


System. 

a Directly boots PC DOS 1.1 and CP/M-86. 

е Most IBM PC software executes with no 
modifications. 

a IBM PC bus compatible + 9 expansion slots. 

« Intel 8088 16-bit microprocessor. 

æ Opliona! imel 8087 math coprocessor 

е 256K bytes on board memory. 

€ Up to one megabyte of system memory. 

æ Up to БАК bytes of system ROM/EPROM. 

ә 2 RS-232C Serial & 3 Parallel VO ports. 

е Disk controller for 544” or 8" drives. 

e Sixteen levels of vectored interrupts. 

MPX-16 Circuit Board Assembled 


QEM 100 quantity price. ...... mom 
MPX-16 Circuli Board Asembled 
w255K RAM ...... sees 
MPK-15 Seml-Kil (wave soldered circuit 
board w/all components) Less ICs... 
Complete Kit of ICs w/256K RAM ........ 
MPX-16 Unpoputated (bare) PC Board . . . . 


1,400. 


CP/M-86 Operating System + Manuals. .. 80. 
MPX-16 Switching Power Supply........ 300. 
MPX-16 Technical Reference Manual ..... 50. 
MPX-16 Metal Enclosure with Fan....... 300. 
Tandon TM 100-2 Double Sided/Density 

p, 9 a a —— a's 300. 
IBM PC Keyboard interlace Айарівг...... 100. 
Shipping & handling additional on all 

МРХ-15 orders. 


IBM PC is a Iredemark of (nernatonal Business Machenes inc. 
CP/M-BB is a trademark ol Digital Research Inc. 
28 is a trademark of Zilog Inc. 
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Micromint. Supporting the varied projects that appear in Steve Сіагсіа з i 
monthly article in BYTE Magazine, "Ciarcia's Circuit Cellar.” Offering a wide 
range of computers and peripherals designed to meet the exacting demands of 


| or machine language programming ts accomplished 


| be transferred to 2732 EPROMs wilh an optional 


| ВССОЗ w/4K RAM Assembled & Tasied.,... $150. 


Z8 BASIC SYSTEM 
CONTROLLER NEW!!! 


As featured in Ciarcia’s Circuil Cellar. 

BYTE Magazine, July & August 1981 

The 28 Basic System Controller is an updaled version 
of out popular ВССОТ The price has been reduced 
and features added. The entire cornpuler is 4" by 410° 
and includes a tiny BASIC interpreler, up to 6K bytes 
of RAM and EPROM, one RS-232C serial port with 
Switchable baud rates and two parallel ports. BASIC 


samply by connecting a CRT terminal Programs can 


EPROM programmer for auta start applications. Addi- 
tional 28 peripheral boards include memory expan- 
sion, serial and parallel 1:0, real time clock, an АЛ) 
Converter and an EPROM programmer. 

© Uses Zilog Z8 single chip microprocessor. 

* Data and address buses available for 124K memory. 
* Can be battery operated. 

e Cross assemblers for various compulers. 

BCCTI Assembled & Tesied.............- 


Z8 MEMORY. 1/0 EXPANSION. 
CASSETTE INTERFACE 


= BK bytes of additional RAM or EPROM. 
e Three additional 8 bit parallel ports. 

t Cassette іпіегасе— 300 baud К.С. Standard. 
e Software real hme clock, 


BCCO4 w/8K RAM Assembled & Tesied..,., 180. 


78 EPROM PROGRAMMER 


» Transter BASIC or Assembly Language application 
programs tram RAM to 2716 or 2732 EPROM 

e Comes with programming & utility routines on 
EPROM. 


e Requires ВССОЗ Z8 Expansion Board for operation. 
BCCO? Assembled & Tested ........... s10 3145. 


28 ANALOG TO DIGITAL 
CONVERTER 


ө Uses Analog Devices 7581 IC, 6-channel 8:01. 

e» Adds process control capability lo the 28 system 

е Over 1,000 conversions per channel per second. 

* Monitors B analog signals in ane of two 10v ranges. 
BCC13 Assembled & Tesied ,.........,... $140. 


"78 SERIAL EXPANSION BOARD | 


* Adds additional RS-2320 and opto-isolated 20 ma. 
current loop serial port to the Z8 System. 

€ Runs at 75 to 19,200 baud in all protocols. 

© Comes with listings of sample serial VO roubnes. 

BCCUB Assembled & Teslad .......:..... + S160. 


Z8 16K MEMORY EXPANSION 
BOARD 

© Add up to 16K of additional memory, RAM or 
EPROM, to your 28 System Controller i any 


© Accepis 2016, 6116, 2716, or 2732 memory types. 
e Four 16K cards may be installed on the Z5 Sysiem 


bringing the total memory to 64K. 
BCC14 Assembied & Tested w&K RAM .....8120. 
BCC16 Assembled & Tested w16K AAM..... 155. 


COMING SOON! 
FORTH LANGUAGE VERSION 
OF THE Z8 


With ihe new Z8 with on board 4K FORTH you carr 
program high speed control functions in a few simple 
high level language commands. Perfect for data 
reduction. process control and high speed control 
applications. 
BCC20 ZAF FORTH Microprocessor chip .... $150. 
ВСС21 Z8F FORTH System Controller 

(This board is a BCCI with a BCC20 

installed) 

Assembled & Тезіеб................. 
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From Micro Resources 

(SM PC, APPLE, 6502 Systems 5¥4" 
САМОС... "952-9294 $ 75. 

From Allen Ashley 


TAS-80 Model 1, MI, Northstar $v" . 
о РЛ ОРНА зва 


T TS. 
—— А. 


е Expand your Z8 BASIC System with minimum 
effort 


Ф Contains live slots complete w:44 pin connectors. 
MBO2 Assamblad & Tested. ......6ss000000 969. 


TRIPLE VOLTAGE 
POWER SUPPLIES 


75V @ 300 ma. + /— 120 @ 25 ma. 
UPSOt Assembled & Tested . 
UPSO2 Complete КЇЇ..................... 

+5¥ @ 1 Amp. +121 @ .5 Атр. —12¥ @ 50 ma. 
UPSO3 Assembled & Tested 
UPSOA Complete Kit 
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SPEECH SYNTHESIZERS 


MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 


| As featured in Clarcia’s Circuit Cellar 


BYTE Magazine September, October 1982. 

Microvox is a second generation professional voice 
quality lext-lo-speech synthesizer that is easily inter- 
laced to any camputer, modern, RS-232C senal 

or parallel outpul device and provides speech of 
unbelievable clarity. 

* Unlimited vocabulary 

ә 64 programmable inflection levels. 

* GK text-to-speech algorilhm. 

© Full ASCII character set recognition and echo, 

e RS232C and parallel output 

e 1000 character buffer, 3000 optional. 

ж Adjustable baud rates (75-9600). 

e» Spelling culput mode. 

ә 7 octave music and sound effects. 

е On board audio amphlier & power supply. 

e X-On'X-OH handshaking. 

MYO Assembled with 1K buffer ........ +». $299, 
M¥02 Complete Kit wilh 1K buffer 
Add 515.00 for ЗК buffer option. 


VOTRAX SC-01A PHONETIC 
SPEECH SYNTHESIZER IC 


The SC-01A Speech Synihesizer is a completely setl- 
contained sobd state device that phonetically syn- 
thesizes continuous speech of untimited vocabulary 
Used іп our Microvox and Sweet-Talker 


aeversthags 


SCOTA Quantity 1-98. ................. $44. ва 
BE ушу veers beacons 32. ва 
eee ee 24. ва 


18 FIVE SLOT MOTHER BOARD. 


the hobbyist as well as worldwide corporate clients. 


| MICRO D-CAM 
DIGITAL TV CAMERA 


As featured in Ciarcia's Circuit Cellar 

BYTE Magazine, September & October 1953 

GIVE YOUR COMPUTER THE DIMENSION OF SIGHT 

ә interprets, enhances and stores images 

e 256 x128 digital image sensor 

* Plug-in boards for the IBM-PC. APPLE Il + ore. 

e Software includes uliities for ашо exposure, 
multi-level greyscale, screen dump and image 
enhancement. 

ө Includes interface card, 4 foot extension cable. 
сатега assembly, manual, and software on 
diskette 


0С01 IBM PC Assembled & Tested ..,...... 5299. 
0С02 18M PC Complete ИП............... 264. 
DCU3 APPLE Il Assembled & Tested ........ 299. 
0С04 APPLE il Complete Kit .............. 264. 


300 BAUD ANSWER/ 
ORIGINATE MODEM КЇТ 


dh 


As featured in Ciarcia's Circuit Calar 

BYTE Magazine, March 1983 
Micromint's latest 300 Baud Modem Kit is crystal 
controlled, uses the Ті TMS99532 IC, coniams just 
25 parts and requires по calibration or adpusiments. 
Use with acoustic coupler or in direct connect mode. 


№004 Complete Kit as shown ........... .. 960, 
М005 Translormer for Direct Connect Mode ,, 9, 
АСО Acoustic Coupler Kit........... «евз 


-E-Z COLOR GRAPHIC 
INTERFACE WITH SPRITES 


APPLE il E-Z Color plug-in board with Graphics 
Editor on 3.3 disk 


БИЛ Assembled & Tested ......... paves 0180. 
E202 Complete Kit 4*9 9-49 bb FERT Tb REN. BG NN 125. 
APPLE I! E-Z Color Plus 


e Allows the use of a single monitor or TV set 
ЕГИ Assembled & Tested w/Graphics Editor . 5200. 


KRELL LOGO Юг E-Z Color and E-Z Calor Plus 
Supparts Sprite Graphics. 

E221 Krell 1060 ш! documentation . .., . . . $89. 
Animation Software lor £-2 Color Plus 


ө Draw with Spntes using Joystick or Koata Раб. 
ө Animate Sprites from your own BASIC program. 


E221 Animation Software ................. 549. 
$100 E-Z Color Graphics Board 

e With sound generator & joystick interface 

e MBASIC Graphics Editor on 8" diskette. 

EZ04 Assembled & Tested ............. .. SeB9. 


MICROMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11516 

To Order: Call Toll Free 1-800-645-3479 
For Information Call: 1-516-374-6793 


Call: Monday-Friday, 9-5 PM 


THEME 


DESIGNING 
A SIMULATED 
LABORATORY 


THE DYNAMICS OF a medical labora- 
tory spring to life with the aid of micro- 
computer simulation. Computer-simu- 
lated laboratories are increasingly 
valuable as teaching aids: without them, 
most medical students could only read 
about important discoveries. Laborator- 
ies are becoming too expensive and 
their maintenance too difficult to be 
practical. In today's fast-paced medical 
curriculum, it is hard for students to per- 
form experiments that are a hundred 
years old but are still crucial to contem- 
porary medical understanding. This 
creates a fundamental problem because 
the dynamics of a laboratory are an im- 
portant supplement to the static ex- 
planations in textbooks. Simulated 
laboratories in the health sciences also 
serve to alleviate. in part. the need for 
experimental animals—an important 
ethical consideration. The laboratory 
must not be lost from medical training. 

Photo | shows the simulation of an 
experiment first performed at the turn 
of the century. The experiment remains 
central to our understanding and treat- 
ment of heart disease. The computer 
provides an ideal environment for 
teaching the intellectual concepts of 
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An example from 


cardiovascular physiology 


cardiac function while omitting those 
things that make a real laboratory pro- 
hibitive as a teaching environment (the 
long hours of open-heart surgery, the 
animal-care facilities, the expensive 
modern apparatus). 

The lack of laboratory training is a 

problem not unique to medicine. It af- 
fects all disciplines in which theory and 
technology have advanced rapidly. A 
simulated laboratory can fill the gaps in 
a student's understanding by providing 
concrete demonstrations in the manner 
of a real laboratory. but without the ex- 
pense and without making demands on 
the student's already precious time. To- 
day, a 16-bit microcomputer with high- 
resolution graphics and a numeric co- 
processor offers an enhancement that 
further increases the utility of laboratory 
simulation. This article is intended to 
show what we have done to take advan- 
tage of the microcomputer's growing 
prowess as a teaching aid. 
Nils Peterson is a Rnowledge interface designer 
for Learning Tools (NE 1050 Alfred Lane, 
Pullman, WA 99163) and a researcher. in 
computer-based instruction at Washington State 
University. 


DESIGN CONSIDERATIONS 


The design of an educational program 
requires some fundamental decisions 
long before any code is written. Our first 
choice was to use simulation programs 
as the instructional vehicle. These dif- 
fer greatly from drill and practice pro- 
grams. In drill and practice, the com- 
puter attempts to program the student 
with certain facts. The student is a 
passive learner. Simulations, however, 
are active learning environments. They 
provide a world for the learner to ex- 
plore (see reference 1). In addition to 
facts, simulations teach the skills of the 
explorer: scientific method, debugging, 
and hierarchically organized thinking. 
Simulations come in several forms, 
and our second design choice involved 
deciding what type of simulation to use. 
One type is based on empirical obser- 
vations and rules. This is the approach 
of many artificial-intelligence simula- 
tions (for example, expert medical diag- 
nosis). Adventure games are also sim- 
ulations based on empirical rules, ex- 
cept that the rules reside solely in the 
imagination of the program author. 
Simulations also may be based on ap- 
(text continued on page 288) 
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(text continued from page 287) 

proximate equations. For example, an 
architect can design a small building 
that can withstand earthquakes by tak- 
ing into account the maximum force 
that might push on each wall. Many 
earlier cardiovascular simulations used 
algebraic relationships to approximate 
the average behavior of the heart and 
arteries (see reference 2). These pro- 
grams were forced to use approximate 
models because of the limited com- 
putational power of 8-bit micro- 
DrOCessors. 

In the designing of a teaching simula- 
tion, the fundamental problem that con- 
strains model complexity is the time re- 
quired to update the system's outputs. 
To be lively and hold interest, the model 
must respond to parameter changes in 
5 to 10 seconds. А 16-bit computer with 
a numeric coprocessor can do real- 
number arithmetic several hundred 
times faster than an 8-bit machine. This 
means that the model may be much 
more complex and still respond equal- 
ly well. 

The final type of simulation, and the 
one we chose, is based on dynamic 
causal principles. Large buildings and 
bridges must be designed using de- 
tailed descriptions of their oscillatory 
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properties because their internal sway- 
ing motions are important to their struc- 
tural integrity. For systems with a signifi- 
cant dynamic character, this type of 
model provides the most detailed de- 
scription. The simulation in our Isolated 
Heart Laboratory program is based on 
equations that relate instantaneous 
pressure and volume events in both the 
heart and the arteries (see reference 3). 


SELECTING THE HARDWARE 


Several issues are important in select- 
ing hardware for a simulated laboratory. 
Machine power, both graphic and 
numeric, is paramount. We felt we need- 
ed memory-mapped graphics to make 
our animation ideas work (see the text 
box on the next page). Experience with 
other cardiovascular models on 
research minicomputers showed us that 
we would need to perform 5000 to 
50.000 floating-point operations per 
second. The Intel 8087 is sufficient. 
Finally, the computer has to be a model 
that's widely distributed; other medical 
schools already own. or would be will- 
ing to buy, a popular machine. Distribu- 
tion is important, we felt, because our 
ideas are useful to many medical 
programs. 

At the time of our hardware decision. 


replated Heart 


oratory 


Photo 1: A simulated early laboratory for studying cardiac mechanics. The student may 
control the animated apparatus to change the conditions and perform experiments on the 


heart. Only seven keys are required to control the program, including all numeric inputs. 
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the IBM Personal Computer (PC) was 
the only machine that satisfied all our 
demands. As with any choice, there 
were tradeoffs, but the !ВМ PC has 
proven quite adequate for the task. For 
example, many people might argue that 
the 8088's narrow bus and slow clock 
(5 MHz) are disadvantages, but no 
68000-based machine was available 
that had both memory-mapped graph- 
ics and potential to be as popular as the 
IBM machine. In our numerically inten- 
sive application, we have found that the 
PC has a large numerical throughput 
and the capability to animate graphics 
quickly and smoothly without video- 
display flicker. In fact, its processor 
power enabled us to develop most of 
the code in UCSD Pascal. In the future, 
this will simplify transporting the pro- 
gram to a new architecture when one 
becomes available. 


DESIGNING THE SOFTWARE 


In a simulated laboratory. the computer 
must be transparent. Our experience 
shows that medical students and oper- 
ating systems don’t mix. The solution is 
to make the program auto-booting and 
uncrashable, which frees the student to 
focus on the course material and not on 
the computer. 

In terms of presentation, current in- 
teractive video games provide a visual 
standard against which students judge 
educational programs. Further, elec- 
tronic spreadsheets and other highly 
refined interactive programs raise ex- 
pectations about user interfaces. Ani- 
mations in science-fiction movies depict 
elaborate computer simulations that 
create the impression that this tech- 
nology can reproduce and display com- 
plex events in near-real time. Designers 
of instructional programs must learn 
from these examples to grab and hold 
the student's attention. These standards 
motivated us to improve instructional 
computing along two paths: user inter- 
face and graphics. We found that the 
most natural way to explain a model is 
with a drawing. Specifically. we drew pic- 
tures of the laboratory environment 
where the discoveries that led to the 
model were made. The most intuitive 
way to show and control the settings of 
the apparatus is by animating the draw- 
ing. The heart model illustrated on 
these pages uses as its interface an 

(text continued on page 290) 


Graphics Displays and Animation 


raphics are commonly 
^ handled on microcomputers 

in one of two ways. Ап in- 
telligent terminal may be used to 
receive high-level graphics com- 
mands, then plot and store the 
image in its private memory space. 
Alternatively, the main processor 
may have access to all the video 
memory and be responsible for 
drawing and modifying the figure. 
The penalty of this approach is the 
burden on the central processing 
unit. It must do ail the low-level 
graphics operations. The advantage 
is greater flexibility in manipulating 
the graphics. 

Some memory-mapped video dis- 
plays use a small set of graphic 
shapes to build pictures. These 
shapes often are treated like charac- 
ters and manipulated by PRINT state- 
ments. Usually they are assigned to 
the upper 128 values of the charac- 
ter set, above the standard ASCII 
(American National Standard Code 
for Information Interchange) se- 
quence. The Pac-Man screen is an ex- 
ample of what is possible with this 
technique. The advantage is that it 
does not consume much memory. 
usually 2K bytes, and the graphic 


——$— — 


figure may be quickly manipulated 
in BASIC. The disadvantage is that 
the simple shapes are too limited to 
represent a laboratory well. 

The IBM Personal Computer (PC) 
uses a bit-mapped display in which 
each pair of bits in one section of 
memory is translated into a single 
color dot. Each dot may be one of 
four colors. This technique consumes 
16К bytes of memory in the PC but 
yields figures of higher resolution. 
Drawing on the display is done by 
altering the appropriate bits in the 
video memory. it may be done in 
BASIC with PEEK and POKE state- 
ments, but this process is slow. We 
code drawing primitives in assembly 
language for maximum speed. 

Several different drawings are 
stored on disk and may be recalled 
by the program for different ex- 
periments. To move a full screen 
image, the disk reads 32 blocks of 
512 bytes, and the program transfers 
them to the video-display memory 
(see figure 1 in this text box). An 
8088 assembly-language instruction, 
the repeated string move, makes this 
very simple. The string move copies 
a byte in memory from the source 
index (SI) to the destination index 


Disk to Video Memory Transfer 
Memory map 
high sddreases 


disk buifer 
in operating 
tystem 


Figure 1: String moves facilitate transferring images from a 
dis& buffer to video memory. The 8088 registers CX (counter), 
SI(DS) (source), and DI(ES) (destination) are involved. Whole 
images move in a fraction of a second from RAM or hard disk: 


floppy-disk drives are slower. 


Memory map 


Advance 
to next 


disk block, 
test EOF 


that position. 


(DI). If the instruction is prefixed with 
the REP instruction, the CX register 
is used as a counter. After each 
move, the source and destination are 
incremented and the CX is decre- 
mented. As a result, a string CX bytes 
long is moved from source to 
destination. To transfer a picture 
from disk to video, all you need to 
do is read blocks from the disk to a 
memory buffer and then use the 
string move to copy 512 bytes to the 
appropriate part of video memory, 
The chart recorder in photo 2 is 
animated to move left as new data 
is written on its right-hand edge. To 
accomplish this, we have to move the 
"paper" to the left. The same string 
move is used, but this time both ad- 
dresses are in video memory (see 
figure 2). We use shorter moves, one 
from the middle of each video line. 
It is critical to note that the designers 
of the video control chip organize 
the video data in memory different- 
ly than what is projected on the 
screen: all even screen rows (0 
through 198) are placed together in 
memory, with the odd rows placed 
above them. This layout is slightly 
more awkward for programming, but 
conceptually it is no different. 


Stripchart Animation 


Figure 2: The chart paper is animated by overlapping string 
moves within video memory. Each byte is moved one position to 
the left: its neighbor to the right then occupies the old position. 
The last byte must be zeroed separately to blank the old data at 
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(text continued from page 288) 

animated drawing of an experiment pat- 
terned after the famous work of Patter- 
son and Starling in 1914. 

Cardiovascular simulations have been 
developed for teaching purposes 
before, but they have not included both 
the research laboratory and the heart 
in the simulation. This was our third 
major design decision. 

The technological intensification of 
medicine has placed a strain on the use- 
fulness of student laboratories. The con- 
cepts taught in the laboratory are in- 
creasingly more involved, requiring 
students to perform more elaborate 
laboratory exercises. The modern ex- 
perimental laboratory is difficult to use 
in teaching because it requires that the 
student have high technical skills and 
because the apparatus is expensive. 

Nevertheless, the laboratory ap- 
proach to teaching has not been aban- 
doned for several good reasons. It pro- 
vides experiences that textbooks and 
lectures are incapable of capturing. 
Specifically, the laboratory learning en- 
vironment provides a sense of realism 
and immediacy; shows dynamic events 
as they occur; includes scientific 
methodology as part of everyday prob- 
lem solving: allows for errors, correc- 
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tions, and rethinking: and, in contrast to 
lectures, is self-paced and flexible. We 
considered these features of the labora- 
tory when we decided to design a new 
computer simulation. 


KEYBOARD INPUTS 


Mice and touchscreens notwithstand- 
ing, the primary input device for some 
time to come will be the keyboard. This 
raises a problem: keyboards are devices 
with 96 wrong buttons for every correct 
one. Many students are not comfortable 
with computers, nor are they good 
typists. The combination can make the 
computer learning experience intimi- 
dating. To eliminate the intimidating fac- 
tors, we decided to use as few keys as 
possible, put all the keys together to 
eliminate hunting around the keyboard. 
make the program monitor the key- 
board continuously for keypresses, and 
provide an immediate visual response 
to each keystroke, 

Photo 1 shows the keyboard we use 
in the Isolated Heart Laboratory. We 
developed seven generic functions to 
provide all possible program control. 
We assigned each key a core meaning 
that can be applied usefully in every set- 
ting. The meanings are thus general 
enough that we can also use them in 


сопа LU & Aortic Pressure Stop 


ау 
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Photo 2: An animated strip-chart display, showing pressures in the heart and arteries. The 
electronic “paper” slides left, and new data is displayed as fast as it is recorded from the 
experiment. The star cursor is set to control the reservoir. 
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future programs. This feature makes a 
students knowledge of the interface 
transportable between different pro- 
grammed laboratories. 

We got the idea for the graphic sym- 
bols and core meanings from the 
Japanese kanji, or pictographic charac- 
ters. The basic function of the kanji char- 
acters is to express meaning or concept, 
not sound or pronunciation. Arabic 
numerals also use this type of symbolic 
writing. The symbol 5 means the same 
quantity, no matter whether it is pro- 
nounced five, cinco, or funf. Kanji is slight- 
ly different in that each character may 
have a variety of meanings around a 
core concept. The exact meaning is in- 
ferred from context. The advantage of 
conceptual icons for our purpose is that 
the core concepts we need have many 
English words that, if spelled out, may 
seem contradictory or confusing. 
Graphic symbols are also more com- 
pact on the screen. Consider the circle- 
slash key. The symbol comes from in- 
ternational traffic signs, and its mean- 
ing on our keyboard is similar: no, stop 
(going), dont select that опе, stop (paus- 
ing). At any point in the program, the 
key functions around its core meaning 
of "no^ 

We thought it important to restrict the 
keyboard to seven keys. Five to seven 
concepts is the maximum a person can 
keep in shortterm memory. To make 
learning the controls easier, it helps if 
the student can hold all the commands 
in short-term memory and compare 
their effects. As familiarity with the 
system grows, each person develops in- 
dividual vocalizations of the meanings 
of the keys and their complementary 
roles. 

Each key has several functions, which 
are dependent on context, and each key 
is paired with its opposite. The keys in 
photo | are: No, Stop/ Yes, Go; Enter 
(or Escape) Checklist/ Move, Advance 
Cursor; and Down, Less/ Up, More. We 
also added an Escape key in the upper 
right as a quick way to pop up one level 
in the program hierarchy. We built the 
program to have two menu levels, which 
the students operate by pointing with 
the star and pressing the Yes, Go key. 
The outer level offers general types 
of displays and experiments; the 
inner level offers specific laboratory 
activities. 

(text continued on page 292) 


Microsoft" Premium SoftCard Пе 
T high-performance CP/M" 
b 

` Hard facts on SoftCard. 

It has a high speed (6MHz) Z-80 
that runs CP/M up to three times 
faster than lesser boards. Plus 64K 
memory and 80-column display that 
fits the Пе auxiliary slot and acts like 
Apples own Extended 80-column 
Card. So it works with CP/M, Apple 
DOS and ProDOS programs, too. 

Microsoft BASIC is built-in, so it's 

compatible with more Apple CP/M 
software than any other board on 
the market: Thousands of the juiciest 
business programs including 
dBase II? WordStar” and sophis- 
ticated Microsoft languages like 
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ister usiness Machines 


Apple Computer. Inc. IBM is a registered trademark of International B 
Corporation. dBASE [I is a registered trademark of Ashton-Tate. WordS 
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demark of MicroPro. CP/M is a registered trademark of Digital Research, Inc. 
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FORTRAN-80, COBOL and BASIC 
Compiler. 

It also has a new low price. 

Juicing up the performance of 
computers is nothing new for us. 
We invented the SoftCard and make 
versions for the entire Apple family. 
We wrote Applesoft for the Apple II. 

| ! In fact, our 
MIC ROSOFT. BASIC is the 
language spoken by nine out of ten 
microcomputers worldwide. 

Get the Apple juicer from 
Washington. Call 800-426-9400 
(in Washington State call 206-828- 
8088) for the name of your nearest 


Microsoft dealer. 
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THE ROLE OF GRAPHICS 


The Isolated Heart Laboratory centers 
around a single graphic image. From left 
to right, in photos 1, 2, and 3. its com- 
ponents are: a filling reservoir, the heart, 
a surge capacitor, a variable hydraulic 
resistor, and a mercury manometer to 
measure the compression pressure 
around the resistor. We chose to mea- 
sure pressure with a mercury mano- 
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meter instead of a pressure gauge to 
emphasize the physical aspects of the 
laboratory apparatus. Two readings 
from the simulated meterstick must be 
subtracted to get the pressure reading. 
The heart rate (HR) and heart strength, 
or inotropic state (15%), have no simple 
physical representation and are shown 
as scales with pointers. They, along with 


the manometer and the reservoir for fill- 


ing, are animated and controlled by the 
student. 


“atime 
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Figure 3: A typical textbook illustration showing cardiac-cycle events for four types 
of data: volume in the heart, flow leaving the heart, pressure in the heart, and 
pressure in the arteries. The ECG (electrocardiogram) in each graph provides a 
common timing reference. The student can create this figure for many possible states 


of exercise or disease. 
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To be faithful to the early cardiac 
laboratories, we used a canine heart for 
the picture and mode] parameters. The 
dog has historically been used because 
it is a good model of the human cir- 
culatory system. Blood pressures in 
dogs are the same as in humans. The 
flows and volumes are proportionally 
less because of the size differences be- 
tween the species. 

As an interface-design tool, the 
laboratory concept is crucial. A focus on 
animated physical objects in the 
laboratory makes numeric inputs both 
simple and natural. Rather than have the 
student type new numeric parameter 
settings, the program lets the student 
manipulate the laboratory apparatus to 
realize the desired input results (as can 
be seen by comparing the settings of 
the reservoir on the left in photos 2 and 
3). There are several benefits to this 
approach: 


e it eliminates typographical errors such 
as using a small | for the digit J 

e the screen graphically and immediate- 
ly conveys the range of possible inputs 
and the student's relative change 

e moving the apparatus heightens the 
student's physical intuition about the 
laboratory experience 


Photo 2 shows a strip-chart data dis- 
play. This is the raw data format as it 
would appear during a real experiment. 
Simulated chart paper slides from right 
to left across the window, and new data 
is recorded on the fresh right edge. This 
display does not run in real physiologic 
time, but it is lively, requiring less than 
10 seconds for a complete beat to ap- 
pear. The 8087 coprocessor chip makes 
this feat possible. Also, note the star in 
the upper left of the display, above the 
filling reservoir. This is a graphic cursor. 
Its position indicates which variable is 
currently controlled by the Down and 
Up function keys. 

Having the laboratory always visible, 
despite the complexity of fitting in the 
data displays, is an important design 
consideration. It provides a visua! land- 
mark and a constant reminder of each 
student-controlled parameter setting. 
When a printer is attached, the student 
can make hard-copy "snapshots" of the 
screen in order to have a complete 
record of all experimental conditions. 


A laboratory's visual presence adds 
(text continued on page 294) 


Who said BASIC had to be 
slow? 

Microsoft® BASIC Compiler 
lets you create MS-DOS programs 
that are so fast users will never 
know they were written in BASIC. 

The compiler produces fast, 
efficient native code. The result? 
Three to ten times faster opera- 
tion than the same interpreted pro- 
eram. Even faster for programs that 
make maximum use of integers. 

But its not only fast in execu- 
tion, its fast for development. It's 
MICROSOFT. the one BASIC 

The High Performance Software compiler de- 
signed to work best with our 
BASIC interpreter — the de facto 
industry standard. Together, they 
let you develop and debug your 
programs interactively using the 
interpreter, then compile for 
speed. 

And like all Microsoft lan- 
guages, the standard linking 
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Blazing 
BASIC. 


interface makes it easy to combine 
assembly language subroutines. 
Microsoft BASIC Compiler is 
just one reason Microsoft is your 
best source for high performance 
languages for 8088/86 based 


micros. 


Call 800-426-9400 to order 
the blazing BASIC compiler. 
$3957 


In Washington State, call 206- 
828-8088. Ask for operator A6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft BASIC 


In action. 


SIMULATION 


text continued from page 292) children to co-workers, have played with often they point to an illustrative picture 
to the multidimensionality of this edu- the program during its development. It while explaining an idea or result. In a 
cational tool. Many people, from is surprising and pleasing to see how real laboratory, it would not be possible 
to examine closely the data and the 
laboratory at the same time, to say 
nothing of stopping an experiment in 


t Ventrioular Pres. | order to discuss events. This is yet an- 
| other advantage of the simulated 
EN _ laboratory as a teaching device. 


The student may observe flow and 
volume using the same format 
employed to study pressure. Figure 3 
demonstrates a classic textbook illustra- 
tion that shows all the events in the car- 
diac cycle. It is a collage of printer out- 
put from pressure, flow, and volume 
records. The student may experiment 
freely with the heart and strip-chart dis- 
play. setting the four parameters to 
achieve over 6000 operating conditions. 
Some of these conditions would kill a 
real experimental animal, but they ob- 
viously don't hurt the computer, and 
they can be very instructive. 

Dynamic and lively output graphics 
are a tool for holding interest and focus- 
ing attention on an important feature. 
Photo 3: A classic textbook figure showing the pressure response of the heart to changes in Photo 3 illustrates another classic text- 
filling pressure. All beats are aligned to start at the same time. This experiment was first book figure that we recreated in the 


performed by Otto Frank in 1896. Note the clamp to prevent any flow from the heart. laboratory. In this example, we aligned 
all pressure beats to begin at the same 


time. All the displays of time-varying 
data are animated as smoothly con- 
tinuous functions. This graphic tech- 


Tne Glide TDTTASZESTZ I | nique visually conveys a real-life quali- 
| ty of measuring data, even though the 

ESO | display runs at less than the real speeds. 

| | | Although the simulation program 
100 | | creates figures that closely resemble 


those in cardiology texts, watching the 
animation during transients as the figure 
develops adds an instructional dimen- 
sion that a book cannot reproduce. 


BEYOND THE TEXTBOOK 


In addition to reproducing textbook dis- 
plays and experiments, simulation has 
other uses. Specifically, it can be used · 
to create graphic displays of textbook 
figures that students find hard to grasp. 
One such example is the pressure- 
volume display in photo 4. 

The pressure-volume loop is a 
modern tool for assessing the health of 
the heart. Students are comfortable 


Photo 4: A pressure-volume loop tutor. Instantaneous pressure and volume in the heart with the strip chart but often are con- 
(graphs on left) are plotted together to make a standard diagnostic tool (loop figure on the fused by the loop display in which the 
right). Yellow lines transfer the information from the familiar graphs to the new one. A trace is circular. Photo 4 shows the 
mirror is used in the volume transfer to "reflect" the data onto a horizontal axis. laboratory set up to explain the pres- 


(text continued on page 296) 
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Raging С, 


Concise structure and fast exe- 
cution make C the ideal language 
for applications and system-level 
programming. 

And compared with other MS” 
DOS С compilers, Microsoft® C 
consistently produces the fastest 
executable code. 

It supports the full C language 
and includes an extensive library 
of subroutines that implement 


most UNIX” compatible functions. 


Small, medium, compact, and 
large memory models give you 
flexibility in selecting the address- 
ing requirements of your software. 
Programs can be designed to make 
MICROSOFT. effective use of 
The High Performance Software the available 
memory of your computer, up to 
one megabyte. 

Microsoft C Compiler provides 
you with a complete development 
system including the compiler, 
run time library, linker and library 
manager, and full support of 


f handling and Washington Srare sales тах 


*Price exclusive o 
Microsoft is a registered trademark and MS is a trademark of Microsoft Corporation 


UNIX is a trademark of Bell Laboratories. 


**Reprinted with permission, BYTE Magazine. August 83. 


MS-DOS 2.0 directory structure 
(pathnames) and I/O redirection. 


How do programmers feel 
about Microsoft C? 


In the top category for its quick 
compile and execution time, small 
incremental code, best documen- 
tation, and consistent reliability ** 

— Ralph Phraner, BYTE Magazine 


Best for software development: 
— Bill Hunt, PC Tech Journal 


“Produces good, tight-running 


programs. 
—Peter Norton, Softalk 


Call 800-426-9400 to order 
the raging C. $500* 


In Washington State, call 206- 
828-8088. Ask for operator A6, 
who will rush you your order, 
send you more information, or 
give you the name of your nearest 
dealer to see Microsoft C in action. 


(text continued from page 294) 

sure-volume relationship. This display 
would never be available in a real 
laboratory because data processing is 
required concurrently with the experi- 
ment. 

Three data windows appear in the dis- 
play. In the upper left is the pressure 
strip chart from photo 2. It is sliding and 
showing instantaneous pressures in the 
heart. Below it is the volume strip chart, 
which shows the simultaneous volume 
data. To the right is a developing pres- 
sure-volume loop. In graphing the loop. 
pressure data is plotted on the vertical 
axis against volume data on the hori- 
zontal axis. The laboratory demon- 
strates this relationship by shooting a 
horizontal yellow line from the pressure 
strip chart rightward onto the loop 
graph. We call these data transfers 
"laser blasts" At the same time, volume 
is shot as a horizontal blast to the right. 
This bounces off a mirror in order to be 
correctly oriented for the horizontal 
volume axis. The two laser blasts in- 
tersect, and a new segment of the 
pressure-volume loop is drawn to the 
intersection. 

We froze this figure at the point where 
the valve has just opened to let blood 
leave the heart. Note that volume in the 
heart has started to decrease. Photo 5 


Suro 


Jo lui 


29 4j 


Г. Pressure 


SIMULATION 


The student may watch the display loop continuously 
or single-step the display with the Stop and Go keys. 
This freeze action would never be possible with a real 
animal in a real laboratory. 


shows the situation a few moments 
later. At this point, the heart has quit 
ejecting blood and is relaxing to fill 
again. Volume is at its lowest point and 
pressure is falling rapidly. 

The student may watch this display 
loop continuously. It is also possible to 
single-step the display with the Stop 
and Go keys. This freeze action would, 
of course, never be possible with a real 
animal in a real laboratory. It represents 
the power of a simulated laboratory for 
medical education. The student can 
analyze each phase of the cardiac cycle. 
Two laboratory parameters may also be 
altered, enabling the student to ex- 
amine the roles of filling pressure and 
hydraulic loading. Finally. when the stu- 
dent has mastered the pressure-volume 
concept, he may return to a smaller dis- 
play window and the full set of vari- 
ables. 

We have found that problem-solving 
simulation can change some veterinary 


Vol use 


Photo 5: The loop tutor from photo 4 a few moments later. Compare it with photo 4 to 
see the fall in pressure and volume after the heart emptied and relaxed. 
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students understanding of the cardio- 
vascular system, from one narrowly 
based on anatomical relations to one 
that also includes a component of 
dynamic interaction (see reference 4). 
Students have reported that, in addition 
to the changes that were measured in 
their mental models, they have enjoyed 
the computer experience, felt that they 
have learned from it, and would like 
more computer materials in the 
curriculum. 


CONCLUSION 


We designed a simulated cardiovascular 
laboratory for medical education. Cer- 
tainly other medical laboratories can be 
simulated with microcomputers, and 
students can move from one to another 
easily and efficiently. The general idea 
of laboratory simulation, moreover, can 
be applied to learning situations rang- 
ing from fluid pumping in an oil refinery 
to the complex relationships of 
predator and prey in an ecosystem. 
Simulated laboratories teach the facts 
of the subject area and also provide in- 
tellectual tools and insights for true pro- 
fessional growth. 8 
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T ust when all computer games have started 
j to seem the same, here's a thrilling new 
twist- software matched up with an excit- 
ing boardgame! 

Every step on the big colorful gameboard, | 
and the action-packed, on-screen adventures 
that result, depends on your skill and luck - 
and your opponents! Chivalry " confronts 
you with challenges demanding the skills of 
a master gamesplayer as you battle thieves, 
witches, and trolls in 20 arcade-style games. 
1to4 players. 

Developed by Optimum Resource, 
Inc, Designed by Richard 
Hefter and Janie and | 
Steve Worthington, ҮТ 1: 

For the Apple? Rm 
computer. y 

Look for Chivalry 
in finer computer 
stores everywhere. 
Or order by calling — 
toll free 1-800- / | 
852-5000, Dept. / alt 5 г» 
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Garbage in, garbage out. 

Since computers were invented, the conventional wis- 
dom has held that input that doesn't conform to the computer's 
highly structured needs will result in unintelligible output. 

Which meant that you had to learn to think like a 
computer in order to use one. 

Trouble is, the world isnt organized to suit computers. 
Data is never collected in the way you want to retrieve it. That's 
why traditional, rigidly structured databases often wind up 
hindering your work more than they help. 

DayFlo offers a new approach to database management 
needs. Its a Fluid Format" Personal Information Manager. 
Which means it approaches the world the same way you do: 
taking in unorganized data and organizing it into meaningful 
information. 

DayFlo is a powerful tool for your IBM” PC XT. It accepts 
both structured and unstructured data. When you want to 
extract information, just type in the key words youre looking 
for. Instantly, DayFlo organizes the data according to your 
criteria. And reorganizes it according to new criteria whenever 
you wish. 

Information from other programs, spreadsheets, word 
processing or accounting files, virtually any data in the system 
can be assimilated by DayFlo. And once the information is at 
hand, DayFlo lets you manipulate it at will to produce letters, 
memos, reports and much more. You can work at your com- 
puter the same way you wotk at your desk, even switching 
quickly from task to task, without ever losing your place. 

DayFlos concept is as simple as it is revolutionary. You 
no longer have to think for the computer. Instead, it can help 


you think better for yourself. Which 
leads, inevitably, to a brand-new version DAFO 
of computing’s fundamental law. Software’ 


Garbage in. Information out. 


DayFlo, Inc., 2500 Micheison Dr., Bldg. 400, Irvine, CA 92715, Call Now: (800) 7DAYFLO (Outside CA), (800) CDAYFLO (CA Only) 
DayFlo and Fluid Format are trademarks of DayFlo, Inc. © 1984 DayFlo, Inc. 
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REVIEWERS NOTEBOOK 

IF THE IBM PC WERE A MOVIE. the PCjr probably would be its spin-off TV situation come- 
dy. And while some movie-based TV sitcoms (such as M*A*S*H) are very successful. others 
fall flat on their faces. The reason they fail is usually that too much of the original was lost. 

As for the PCjr. were not sure how it will fare. Almost all of the PC's features have been 
adulterated. but a few new ones have been thrown in to appeal to the home audience. 

The chief deficiency of the PCjr is, of course. its keyboard. Worse than even the PC's 
keyboard, this should set a new standard for intentional product handicapping. The PCjr's 
second major deficiency is the way user memory has been usurped by video memory. 
Its 128K bytes of memory are not all available for user programs—32K bytes are used by 
the video display. The PCjr, thus, in IBM PC standards, is really a 96K-byte machine. And 
one more thing, whereas the Apple II is nice and quiet in your living room, the PCjr sounds 
like a small vacuum cleaner. 

The PCjr does have some good features: its software is fairly good. broad ranging, and 
inexpensive. It has better graphics than the PC. The unit itself is also fairly inexpensive (by 
PC standards). And it has a fair degree of compatibility with its older sibling. 

Need a good CP/M machine with a hard disk? You've probably already taken a brief look 
at the Morrow MD-11 with its 10-megabyte hard disk. Although they've raised the price 
to 52950, it still seems a bargain. The Morrow package includes New Word, supposedly 
comparable to WordStar. Look for a review of both the Morrow МО-11 and New Word in 
the next few months. 

About every other day we get a request for a review of one of the Columbia PC-compatibles. 
Please note that we have been wanting to review the Columbia MPC portable for about 
nine months now—if only Columbia would loan us one for a short time. Fortunately one 
of our reviewers bought an МРС and a review is finally in the works. From what | hear. 
the machine runs very well. 

Apple Mouse Il and Mouse Paint for the Apple Ii arrived recently and should give owners 
of that machine a chance to try some of the things they've seen on Macintosh. Mouse 
Paint appears to have about 75 percent of MacPaint's capabilities with no sacrifice in speed. 


The reviews in this issue start with Christopher Kern's continuing examination of C com- 
pilers for CP/M. In this article, he looks at C compilers from SuperSoft. C/C, and Whitesmiths 
and compares them with Cs previously reviewed. 

After a few hours thrashing about with a compiler, you may welcome some diversion. 
Senior Technical Editor Gregg Williams tells you what to expect from Archon, a game that 
combines the strategic elements of chess with the demands on dexterity made by arcade 
games. 

For many of us, nothing is quite so diverting as a new personal computer. Technical Editor 
Rich Krajewski spent three months playing with the Chameleon Plus and gives his con- 
sidered opinions of this IBM PC-compatible. Note BYTE's new benchmarks and format for 
system reviews. 

We all have moments when we feel like telling a computer off. The TI Speech Command 
System for the TI Professional Computer may be able to listen. Mark Haas spoke to the 
TI Professional and reports on the results. 

Eric Eldred compares Volitions Modula-2 for the Apple II to Pascal for the same machine. 
If you want to try Niklaus Wirth's latest language before reading our coming August Modula-2 
issue, Volitions version could be for you. 

George Bond. BYTE's Managing Editor for User News, used Microstuf's new data-man- 
agement program for the IBM PC. Infcscope, and gives it high marks for many applica- 
tions. The RAM-based system runs fast and exploits color well. 


—Rich Malloy, Product-Review Editor 
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Оле оооа idea = 


another. 


At IBM, we’ve been working to help your busi- 
ness keep up with its computer needs. 

Thats why we developed our innovative line of 
IBM Personal Computer Furniture. You'll find work 


stations, tables and chairs that are custom-designed to 


accommodate Personal Computers, as well as the 
people who use them. 

And best of all, you'll find IBMS PC Furniture 
available in a variety of prices designed to accommo- 
date your budget. 

The IBM Synergetix? PC Work Station (pic- 
tured in pearl white) provides a convenient and com- 
pact workspace for the Personal Computer. In 
addition, its completely mobile, so you can move it 
from office to office. But most important, the entire 
unit closes and locks, so you can secure and protect 
your system. 
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US- 


The IBM PC Table (pictured in walnut) is a sta- 
tionary unit thats economically priced. It has the 
same durable construction as our PC Work Station, 
along with some basic security features. What's more, 
its also perfect for the IBM РС . 

TheIBM PC Chair boasts a price tag you don't have 
tosit down for. This ergonomically engineered seating 
comes equipped with fingertip adjustments and features 
acontoured backrest for greater comfort and support. 

You'll find our IBM PC Furniture in a variety of 
attractive colors at your IBM Product Center. The 
IBM PC Work Station is also available at partici- 
pating retailers. To find out the location nearest 
you or to order by phone, call /BM Direct toll free at 
] 800 IBM-2468, ext. 104. 

IBM Personal Computer Furniture. Its designed 
with you and your PC in mind. 


Circle 164 on inquiry card. 
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SOFTWARE REVIEW 


Another Look at 
CP/M-80 C Compilers 


T his article uses various benchmark 
programs, Sieve, Fibonacci, Copy, 
and Sort, to compare three new 
CP/M-80 C compilers—Q/C version 3.0, Super- 
Soft version 1.2.3.. and Whitesmiths version 
2.2—with three C compilers evaluated previ- 
ously—Aztec version 1.05G, BDS version 1.5a, 
and C/80 version 2.0 (see "Five C Compilers 
for CP/M-80; by Christopher Kern, August 
1983 BYTE. page 110). All are designed for 
8080. 8085, and Z80 computers running 
under the CP/M-80 operating system. 

When | first compared CP/M-80 C compilers 
last year, [ did not find one that was clearly 
superior in both compilation speed and ob- 
ject-code quality. Since then, three new prod- 
ucts—a significant update to Whitesmiths and 
two compilers that | did not cover, SuperSoft 
and O/C—have made it even more difficult to 
choose the "best" 8080-family C compiler. 


WHAT'S NEW 


At the time of my original tests, the White- 
smiths compiler came with an idiosyncratic 
"standard" function library; now it has a library 
that really is standard. This update makes a 
crucial difference because C uses standard lib- 
rary functions to perform ail input and out- 
put. It means that the Whitesmiths compiler 
is now compatible with the one available on 
Bell Laboratories UNIX operating system— 
C's native habitat—and with the language 
definition published in the standard reference 
on C, The C Programming Language. by Brian W. 
Kernighan and Dennis M. Ritchie. 

My latest tests also include SuperSoft C, dis- 
tributed by SuperSoft Inc. of Champaign, Illi- 
nois, and СУС C, distributed by The Code Works 
of Santa Barbara, California. The SuperSoft 
product is a fairly complete implementation of 
the language and performs well on the bench- 
mark programs. The Q/C compiler was recent- 
ly reviewed in BYTE ("Two More Versions of C 
for CP/M” by David D. Clark, May, page 246). 
| am including it here to provide a more com- 
prehensive comparison. 


THE BENCHMARK PROGRAMS 


| base my evaluation on four benchmark pro- 
grams that are short enough to type in 


manually and simple enough to use with all 
the compilers (with minor modifications in a 
few instances). 

Execution times for the Sieve, Fibonacci. 
and Copy programs are presented graphical- 
ly on the "At a Glance" page for easy com- 
parison among the various C compilers. 

The prototype programs conform to the lan- 
guage definition in the Kernighan and Ritchie 
book-essentially the same syntax accepted 
by the current UNIX C compilers. The pro- 
grams test a number of factors affecting the 
overall performance of a compiler on an 8-bit 
system with floppy-disk mass storage. 

SieveC is the now familiar prime-number 
generator based on the Sieve of Eratosthenes 
algorithm. Generating prime numbers sounds 
like an exercise in number crunching; actual- 
ly, its not. As the source code in listing 1 
shows, the Sieve program does not perform 
much difficult arithmetic. However, it does in- 
volve juggling a number of variables. The pro- 
gram is essentially a test of variable access. 

You can place external variables, such as the 
flags array in listing 1, in absolute locations in 
memory and access them fairly easily. This is 
not true with automatic variables, which the 
program creates dynamically as it executes. 

The program creates automatic variables 
when it enters a function and discards them 
when it exits that function. They are known 
only to the function in which they are 
declared. Automatic variables challenge the 
8080-family compilers because these 8-bit 
central processors have only a few internal 
registers and limited addressing modes. 

The benchmark programs also test the 
overhead associated with a function call. 
C programs typically contain a large number 
of functions. (Other programming languages 
refer to some of these as procedures; C 
doesn't distinguish between those subroutines 
that return a value and those that do not.) 

It is important to determine how efficiently 
each compiler generates the code necessary 

continued on page 304 


Christopher Kern (201 1 St. NW, Apt. 839. Wash- 
ington. DC 20024) is a journalist and a frequent con- 
tributor to BYTE. 
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REVIEW: C COMPILERS 


continued from page 303 

to enter and leave a function because 
any given program is likely to contain 
many functions and use some of them 
over and over again. The benchmark 
FibC (see listing 2) is designed to test 
each compiler's efficiency by computing 
a Fibonacci number recursively—an 
exercise involving only one local 
variable and little processing other than 
the function call. The Fibonacci function, 
F(x), is defined as: 


F(x} = 1 
for x <= 2 

F(x) = F(x - 1) + F(x - 2) 
fox > 2 


The next benchmark program, CopyC 
(see listing 3). tests file access. File in- 
put and output in C normally is per- 
formed by "buffered" ЏО (input/output) 
functions from the standard library. 
These functions permit you to read or 
write a disk file one byte at a time. The 
Copy program simply copies its input 
directly to output with no intermediate 
processing. 

Sort tests the string-handling abili- 
ty of each compiler. It sorts a list of 
words alphabetically using a quicksort 
algorithm. Sort is a bit longer than the 
other benchmarks, as listing 4 illustrates, 
but is still a reasonable length to copy 
manually if you want to try these pro- 
grams yourself. 

String handling is a potential problem 
because C deals with strings somewhat 
differently than most programming lan- 
guages. Strings in C are not distinct data 
types: they are just character arrays 
delimited by a null, or zero, byte. You ac- 
cess them through pointers—variables 
containing memory addresses The 
standard library includes a number of 
primitive string functions that permit ef- 
ficient string copying, string com- 
parison, and length determination. 


METHODOLOGY 


1 compared the compilers under condi- 
tions that were as similar as possible. 
First, 1 made a batch of identical disks 
containing the benchmark programs 
and some test data. Then, to test each 
product, | copied the programs and files 
necessary to perform the compilations 
onto one of the disks. 

The test data for the Copy program 
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was a text file of 1000 lines, 80 columns 
each. The Sort program alphabetized a 
file composed of the first 1000 words 
of one of my previous BYTE articles, 
listed one word to a line in sequential 
order. 1 used Microshell, a UNIX-like 
command interpreter that permits input 
redirection to read the file prior to sor- 
ting (see "Microshell and Unica: Unix- 
Style Enhancements for CP/M" by 
Christopher Kern, December 1982 
BYTE, page 206). This equalized the 
time required to get the file into 
memory with the different products. 
In an attempt to minimize observa- 
tional error, both the test compilations 
and the execution of the compiled 
benchmark programs were automated. 
A DC. Hayes Chronograph (a clock that 
you can read as a serial device) mea- 
sured the intervals, The benchmark pro- 
grams were timed under Microshell so 
the commands to read the clock and ex- 
ecute the program could be put on the 
same line. 1 used CP/M's standard batch 
utility, SUBMIT, to perform the compila- 
tions because not all the compilers 
would operate under Microshell. 


Listing |: The prototype Sieve program. 


#include <stdio.h> 


#define NTIMES 10 
#define SIZE 8190 
Sdefine FALSE 0 
#define TRUE 1 
char flag|SIZE + IJ: 
main) 


{ 


int i, j. К. count, prime; 
printf( "56d iterations: ", NTIMES): 


for {i = I: | <= NTIMES: I++) { 
count = 0; 


for {j = 0: | <= SIZE: j++) 


flaglil = TRUE; 


for | = 0: j <= SIZE j++) ( 
if (Пар! == TRUE |) { 


While these procedures guaranteed 
consistency, they also introduced some 
additional errors. Both Microshell and 
SUBMIT exact some overhead, and it 
takes some time to read the serial clock 
at 1200 bps (bits per second). The total 
error for the execution measurements 
was less than 1 second under Micro- 
shell. The overhead was greater for the 
compilation measurements—which in- 
volved more individual programs and 
were performed with the considerably 
slower SUBMIT utility—about | second 
for each program executed in a given 
command stream, There was no in- 
stance where the timing errors 
significantly altered the comparative 
ratings. The only practical effect of the 
timing procedure was to understate the 
BDS compiler's speed. The BDS product 
compiled the benchmark programs so 
much faster than its competitors that an 
error of a second or two was significant. 

All the tests were performed on a 
CompuPro computer system with a Z80 
microprocessor running at 6 MHz and 
one memory-request wait state. The 

continued on page 307 


/* number of times to run sieve */ 
{* size of number array */ 


/* compute primes using Sieve of Eratosthenes */ 


prime = j + j + 3; 
for (k = | + prime; k <= SIZE; k += prime) 
ба Кі = FALSE; /* discard multiples */ 


count+ +; 


} 


printf(“%d primes,\n”. count): 
exitid); 
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COMPILE TIMES 


300 
comparison of Q C, SuperSoft C. and Whitesmiths C 
255 compilers for CP/M systems with the Aztec, BDS, and C/80 com- 
pilers. Four benchmark programs were used: the Sieve of 
o 200 Eratosthenes prime-number program, a Fibonacci Series pro- 
б E 
= gram, a Copy program, and a simple Sort program. All tests were 
ш 150 run on the same CompuPro S-100 system. More details on the 
benchmarks are given in the text. 
100 - 
50 
0 | 
SIEVE FIBONACCI COPY SORT aztec Meos Dos Mac M surersorr Bl wureswrras 
Name O/C С SuperSoft C Whitesmiths C 
Type Compiler for the C programming Compiler for the C programming Compiler for the C programming 
language language language 
Version 3.0 LS. 2.2 
Manufacturer The Code Works SuperSoft Inc. Whitesmiths Ltd. 
5266 Hollister, Suite 224 POB 1628 97 Lowell Rd. 
Santa Barbara, CA 93111 Champaign. IL 61820 Concord, МА 01742 
Price $95 $275 $550 
Computer Needed 8080, 8085. and 280 microcom- 8080, 8085, and Z80 microcom- 8080. 8085, and 280 microcom- 
puters running under CP/M-80 puters running under CP/M-80 puters running under CP/M-80 
with floppy- or hard-disk mass with floppy- or hard-disk mass with floppy- and hard-disk mass 
storage and at least 56K bytes of storage and at least 48K bytes of storage and at least 60K bytes о 
main memory main memory main memory | 
Documentation 136-page manual 174-page manual Manual of more than 300 pages 
Audlence Systems and application software Systems and application software Systems and application software 
developers, hobbyists developers, hobbyists developers. hobbyists 
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Collector Edition 
BYTE COVERS 


The Byte covers shown below are available as beautiful Collector Edition Prints. Collector Edition Prints are carefully packaged flat to avoid bending, and are 
Each full color print is 11 in. x 14 in., including a 1 1/2 in. border, and is part of an shipped first class. The price of each print is $25, plus $3 per shipment for postage 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the and handling {$8 overseas). The prints are also available as 4-print sets: Set 9-12, 
original painting on museum quality acid-free paper, and is personally inspected, Set 13-16, and Set 17-20. Each set costs $80, plus postage and handling. 
signed and numbered by the artist, Robert Tinney. A Certificate of Authenticity To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
accompanies each print attesting to its quality and limited number. the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266. 
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Please send me the following Prints ($25), or Sets ($80). Г] І have enclosed check or money order. Mail this coupon to: 
QTY. TITLE & PRINT NO. AMOUNT О Yisa (О MasterCard robert tinney graphics 
ы = ела ъа. 1864 N. Pamela Drive 
— $. — Exp Date Baton Rouge, LA 
| — $— —— — SHIP MY PRINTS TO: 
LO. $. Мате: 
| с И. Чуй 
postage & handling $3.00 (Overseas $8.00) $. City: 


О Please send me your color brochure, TOTAL $ 
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mass storage used was an 8-inch disk 
formatted into 1024-byte sectors (ex- 
tended doubie-density). The summaries 
of the test results give the absolute mea- 
surements in “units” that correspond to 
seconds on the test computer system. 


THE COMPILERS 


AND THE STANDARD 

| had to customize the benchmark pro- 
grams somewhat to compile them with 
each product. Only the Aztec and 
Whitesmiths compilers accepted the 
prototype source code essentially with- 
out change. Actually, the Whitesmiths 
compiler requires all external variables 
to be initialized; therefore, | had to ex- 
plicitly set the first element in the Sort 
flags array to zero. However, 1 consider 
that change minor. It's fair to say that 
both Aztec C and Whitesmiths C are 
compatible with the UNIX compilers 
and the language defined in the Ker- 
nighan and Ritchie book. 

All the other compilers are incom- 
plete implementations of C, although 
SuperSoft C is relatively complete (see 
table 1 on page 312). BDS C makes up 
for some of its omissions by providing 
special library functions. You use these 


to simulate the initialization of variables, 
simulate the initialization of variables, 
for example, and for floating-point and 
long-integer arithmetic. 

Most changes to the prototype bench- 
mark programs were minor. The Q/C 
compiler won't accept a function that 
returns anything other than an integer 
value, so | altered the Fib.C code slight- 
ly to compile the program. 

The SuperSoft compiler comes with 
nonstandard buffered I/O library func- 
tions. When you open a file for buffered 
input or output in SuperSoft C, you 
must specify the buffer size you want 
to use (see listing 5a). In the Copy pro- 
gram I chose a buffer size of 1024 bytes, 
a reasonable memory expenditure for 
this type of program. 

The Copy program required more 
significant changes to compile under 
BDS C because the BDS buffered I/O 
functions are different from the stan- 
dard ones (see listing 5b). 

The C/80 package does not provide 
the standard string comparison and 
string copy functions, so І had to add 
them to the source code of Copy and 
Sort. 

None of the compilers that ] tested 

continued on page 309 


Listing 2: The prototype Fibonacci program. 


#include stdio.h > 


#define NTIMES 10 
#define NUMBER 24 


maini) 
| int i; 
unsigned value. fibi): 
| printi“ 35d iterations: ", NTIMES): 


| for (| = 1:1 <= NTIMES; i++) 
value = fib(NUMBER): 


/* number of times to compute Fibonacci value */ 
[* biggest one we can compute within 16 bits */ 


/* compute Fibonacci value */ 


printfi"fibonacci(%d) = %u.\n", NUMBER, value); | 


exit(O): 
} 


unsigned fib(x) 
int x; 


{ 
if (x > 2) 


return (fib(x - 1) + fibix — 2) 


else 


return (1); 


/* compute Fibonacci number recursively */ 
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Forever 
amber! 


NEC's new amber monitor is so easy 
on your eyes, you'll feel you could 
look at it forever. 


The JB-1205MA is a professional-quality 
computer monitor that gives you 80 char- 
acters by 25 lines of sharp, clear text. It's 
ideal for word processing and other 
work-intensive business applications. 
And it's amber, the color shown to be 
easiest on human eyesight. 


Designed for use with NEC computers, 
the JB-1205MA is also easily adaptable 
for use with Apple," Osborne" and most 
other popular computers. See it at your 
authorized NEC Home Electronics Dealer. 


Compare these specs with your 
present monitor: 


12-inch diagonal screen 
80-character, 25-line display 
8x8 dots, 8mhz video bandwidth 


1.0-watt audio output 


z 


Productivity at your fingertips 


NEC 


NEC Home Electronics (U.S.A.], Inc. 
Personal Computer Division | 

1401 Estes Avenue 

EIk Grove Village, IL 60007 

(312) 228-5900 


NEC Corporation, Tokyo, Japan 


ЕР - eS 


Nov... Draw On Your Imagination 


-— 3 } 
mee — MIND OC - C77 3 


WHICH ЕЕ 


Introducing The Gibson Light Pen System” 


The link between mind and machine has arrived. Suddenly you re tree... .free 
to translate your every thought into prolessional quality computer graphics... 
just by touching your screen. 

The Gibson Light Pen System software features icon menus that offer easy 
access to powerful graphics tools such as symbol librarios, geometric shapes, 
mirror-imaging, magnification and complete color and pattern editing. Even 
if you're not a graphic artist, you can design, diagram and draw with precision 
at high-speed, in high-resolution, and in full-color... right on your screen. 


COMPLETE WITH FIVE SOFTWAHE SYSTEMS TO MAXIMIZE 

YOUR CREATIVE OPTIONS. 

The Gibson Light Pen System comes complete with all you need to draw, 
paint, design, score music and learn animalion. 


DRAW FREEHAND WITH PENPAINTER:” 
A full range of drawing tools, shapes, patterns and colors to draw or paint 
virtually anything on your screen. 


DESIGN PRECISION DIAGRAMS WITH PENDESIGNER:" 

Turn your computer into your own graphic design studio. A complete selection 
ot templates make perfect business and architectural diagrams, technical 
drawings and engineering schematics a snap. 


А CREATE COMPUTERIZED ANIMATION WITH PENANIMATOR:^ 
All that you need to learn Ihe basics of animalion. Develop your own animation 
sequences, and bring your screen to life. 


COMPOSE MUSIC WITH PENMUSICIAN:^" 
Score computerized melodies with incredible ease at the touch of your pen. 


CREATE YOUR OWN LIGHT PEN APPLICATIONS WITH THE PENTRAK 
LANGUAGE SYSTEM.” 

Take advantage of the software features, and customize your own light pen 
programs. 


NOW AVAILABLE FOR THE APPLE Il SERIES 
Coming soon for the IBM PC" and PCjr.” 


REGIONAL SALES PROFILE 


a? 
mt 


n x3 The Gibson Light Pen System 


800-KOA-BEAR | Touch the Magic of Light 
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Listing 3: The prototype Copy program. 
| #include <stdio.h> 
mainíargc. argv) 


int агас; 
char *argvl[]: 
{ 


Ї* copy file a byte at a time */ 


int ©; 
| FILE ‘infile, *outfile: 


errexit("Usage: copy oldfile леме, NULL): 
if (stremplargv|l]. argv|2]) == 0} 
| errexit("Flle names must be different", NULL): 


| if (атас < 3) 


if іе = fopen(argvl!]. г") == NULL) 
errexit("Can't open", argvil]): 
if ((outfile = fopen(argvi2]. w^") == NULL) 
| errexit|"Can't create", argv|[2]): 


printf("File %s “. argv|l]): 


while {ic = getctinfile]) 1= EOF) 


putctc, outfile); 
fclose(infile}: 
felose(outfile): 
| printf("copied to %s\n", argv(2)); 
exit(0); 
} 
errexit(s], $2) /* print error message and die "/ 
char *sl, *52: 
{ 
printís2 == NULL ? “%s\n" : "Xs п", sl. 52): 
exit{— 1); 
} 


Listing 4: The prototype Sort program. 


#include <stdio.h> 


#define MAX 1001 
#бейпе MAXLINE 135 
#дейпе NTIMES 10 


/* maximum number of entries */ 
/* longest line expected */ 


maint) 


{ 


{* sort lines in memory */ 


int I, j. n, length: 


Ї* number of times to sort entries */ 


char — buflMAXLINEI, *sort;: MAX], *unsorted|MAX]. *alloct): 


for (п = 0; n < MAX: n4 +) 
if (length = getlnibuf. MAXLINE) == O) { 
n=; 


break; 


else if ((unsorted[n] = alloc(length + 1) == NULL) ( 
printf("Sort: not enough гоот\л”); 
exit = 1): 


else 
strcpylunsorted|nj, buf): 


+— Circle 184 on inquiry card. 


listing 4 continued on page 311 
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Improve your present computer 
system with a high-resolution color 
monitor from NEC. 


For superior color and clarity, you can 
hardly do better than NEC's JC 1215 

Color Monitor. Use it to get a better 
picture on your present system or a truly 
first-rate picture with a complete NEC 
computer system. The JC-T215 istom- 
patible with Apple il" Apple tli * Atari" 
800 and 400,* VIC 20," and others, includ- 
ing NEC's own NEC TREK™ (PC-6000] 


Compare these specs with ycur 
present monitor: 


12-inch diagonal screen 


90-degree deftection 
0.6 watts audio output power 
Polarity Sync. negative 


15.75 kHz x 60 Hz scanning 
frequency 


40-character, 25-line display 


Resolution of 250 lines at center 


*Special interface required 


Productivity at your fingertips 


NEC 


NEC Home Electronics (U.S.A.), Inc. 
Personal Computer Division 

1401 Estes Avenue 

EIk Grove Village, IL 60007 

[312] 228-5900 


Nippon Electric Co., Ltd.. Tokyo, Japan 
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GETYOUR | 


EVEN WHEN YOUR MODEM 
SENDS IT BY WAY OF THE 


OKEFENOKEE SWAMP. 


When you send data by telephone 
through nasty environments like this, 
it can run into problems tougher than 
just alligators. Problems like impulse 
noise. Chatter from the switchgear. 
Static from the atmosphere or bad 
weather. Distortion due to crosstalk 
or just plain white noise. 

To get your message through, 
your IBM PC or XT needs the ad- 
vanced performance features of the 
PC:IntelliModem?" It's got the best 
receive sensitivity available today — 
actually down below -50 dBm. So 
now you can achieve a high level of 
data transmission integrity. Even with 
bad connections. 


Get patented modem technology. 
The PC:IntelliModem is elegantly 
simple. Its patented design does it all 
on a single microprocessor chip, with 
just one crystal. Other modems take 


Invented frst command- driven 
modem 

Introduced proprietary line- 

status monitoring 


Designed first single-uP 212A- 
compatible modem 
Introduced first integrated 
voice/data modem for IBM PC 
Granted patent on command- 
driven modem 
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two, four or more pP5 (and even more 
oscillators), and still accomplish less. 
How do we do this? By creating 
architectural 1 
innovations in 
firmware, and 
by pushing the 
chip to its limit, 
close to 12 MHz. 
Since it uses fewer 
parts, the PC: intelliModem's S 
no-compromise design offers 
higher reliability, a more com- | 
pact form factor, and lower costs. 
This design elegance leads natu- 
rally to more elegant performance. Take 
line status detection, for example. The 
PC:IntelliModem's adaptive, decision- 
directed logic monitors line status more 
closely than other modems. Even at weak 
or degraded signal levels. So it can 
make connections with less chance of 
error, by detecting signals for dial tone, 
remote ringback, busy and voice - 
some of which other modems ignore. 


Plan ahead with integrated 
voice and data. 

For opening up a whole new world of 
integrated voice and data applications, 
there's nothing like the PC:IntelliModem. 
Literally. Its easy-to-use software pack- 
age -PC:IntelliCom'*- lets you switch 
repeatedly between talking or listening 
and sending or receiving data. All at 


` Mak e sur 'e your r mot Д , 

these P :intelliMo es 
Integrated Voice/Data - 

в Switch between voice and data 
communications 

s Programmable telephone handset jack | 
Status Reporting 

s Line status detection (dial tone, 
busy, remote ringback, voice answer, 
modem answer, incoming call) 

= Audio monitor 

= Programmable status LED 
PC:intelliCom'" Software Included 

a 99-name on-line telephone directory 

в Auto-dial, auto-repeat dial, auto-answer 

= Link to another number if busy 

в File transfer 

« Data capture to diskette 

в Programmable auto log-on sequences 
Compatible with Crosstalk'" and 

PC-Taik III 

Pulse and Tone Dialing 
Receive Sensitivity: -50 dBm 
Speeds: 110, 300, 1200 baud 


the touch of a single function key. That 
means now both you and your com- 
puter can talk on the same line. With- 
out having to hang up, re-dial or plug 
and unplug a lot of cables. 

So if you're designing microcom- 
puter datacomm products ~ or just 
looking for a PC/XT modem for your- 
self, check out the PC:IntelliModem at 
your local dealer. You'll get the mes- 
sage. And so will they. Or contact: 
Bizcomp, 532 Weddell Drive, Sunnyvale, 
CA 94089; 408/745-1616. 


BIZCOMVP 


We've got people talking. 


Circle 48 on inquiry card. 
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printf" 96d iterations: ", NTIMES}: 


for (i = 1:1 <= NTIMES; i++) { 
for (j = O; | <= m j++) 
sortij] = unsorted|jl: 
quick(O. n, sort): 
} 


printf(^*d entriesNn", n + 1); 


/* get a line of up to n characters into s */ 


== 4р) 


while (i < | strcmp(baseli]. pivot) < = 0) 


while (j > i strcmp(baselj|. pivot] > = 0] 


exit(0): 
} 
getinis, n) 
char sll: 
int n; 
{ 
int el 
for (i = O; n > 0; п-–, i++) 
if ((¢ = getchar(}) == EOF || с 
break; 
else 
sli] = c 
sli] = 40°: 
return (i); 
) 
quick(lo, hi, base] {* quicksort */ 
int lo, hi; 
char *base||: 
{ 
int i, ji 
char "pivot. "temp: 
if (lo < hi) ( 
for (i = lo, j = hi, pivot = base(hi; | < jį) { 
i++; 
p 
if (i «pnt 
temp = Базе[ї|; 
baseli| = baselij: 
baseli| = temp: 
} 
temp = baselil: 
baseli) = baselhil: 
basejhi] = temp: 
quick(lo, i – 1, base): 
quick(i + l. hi, base): 
} 
} 


support two recent changes to the 
UNIX C language. One of these changes 
enlarges the number of legal operations 
on composite data types, known as 
"structures" Current UNIX C compilers 
allow structures to be assigned, passed 
as parameters to functions, and re- 
turned as function values. The other 
change is the creation of the "enumera- 
tion" data type. which takes on values 
enumerated by the programmer. For ex- 
ample, you might create a data type 


called color with legal values of red, 
white, and blue. | didn't expect to find 
either of these features implemented 
under CP/M-80, but | was surprised that 
the BDS and SuperSoft compilers failed 
to generate an error when compiling a 
program where structures were passed 
to a function as parameters. Both com- 
pilers accepted the program without 
protest, even though neither one could 
compile it correctly. 

continued on page 312 


Improve your present computer 
system with ahigh-resolution 
color monitor from NEC. 


NEC's JC-1216 gives you the highest 


resolution you can get in a color 
monitor. And it can reproduce as 


many different colors and shades as 


the best microcomputers can gen- 
erate. Compatible with a wide 


variety of computers, including IBM; * 


Zenith; H-P; and others, including 
NEC's own PC-8000 and PC-8800. 


Compare these specs with your 
present monitor: 


12-inch diagonal screen 


RGBinput signal with TTL level 


Switchable Pos/Neg display 
characters 


80-character, 25 line display 


| 640(H) x 240[V] resolution 


8x8 dots, 100MHz video 
bandwidth 


"МЕС CG-91 cable required 


ты 


Productivity at your fingertips 


NEC 


МЕС Home Electronics (U.4.A.), Inc. 


Personal Computer Division 
1401 Estes Avenue 

Elk Grove Village, 1160007 
[312] 228-5900 


NEC Corporation, Tokyo, Japan 
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Table 1: Features of 8080 C Compilers. 


312 


Qc SuperSoft Whitesmiths 

Kernighan and Ritchie complete x 
Kernighan and Ritchie standard 

library x 
library source X x 
run-time package source x x 
link compiled modules [21 I X 
preprocessor arguments x 
generates assembly code X X x 
in-line assembly code X X 
O redirection X X 
llorary manager X 
debugging aids 
floating-point math X X 
M80-compatible code [2] (31 
requires CP/M 2.0 
minimum system size (kilobytes) 56 48 60 
size of manual (pages 136 174 2300 |4| 
list price 95 275 550 


П With relocating macro assembly language/linking loader {not supplied) 
[2] User must supply relocating assembly language/linking loader 

131 Optional 

[41 includes manual pages for several operating systems 


Listing 5a: The SuperSoft Copy program. 


finclude <stdio.h> 
#define BUFSIZ 1024 
#define EOF -] 
таіп(агес, argv) l” copy file a byte at a time, SuperSoft version */ 
int argc; 
char *argvll; 
{ 
int c 
FILE ‘infile, *outfile: 
if (argc < 3) 
errexit("Usage: copy oldfile newfile", NULL: 
if (stremp(argvil]. argvi2]) == 0) 
errexit "File names must be different", NULLI; 
if (inflle = fopen(argvll]. "r", BUFSIZ)) == NULLI 
errexit("Can't open". argvill; 
if ((outflle = fopen(argv[2]. “w, BUFSIZ)) == NULLI 
errexit("Can't create", argv[2|}: 
printf("File %s ", argv|1J): 
while ((c = getc(infile)) != EOF) 
putcíc, outfile): 
fclose(infile); 
fclose(outfile): 
printf(“copied to %s.\n". argvi2l); 
exit(0); 
} 
errexit(s1, s2) 1• print error message and die */ 
char ‘sl, “s2; 
printfis2 == NULL ? “%s\n" : "s %5\д”, sl, 52): 
exit( - 1): 
} 
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Where to buy Toshiba's 
P1351 and P1340 printers: 


EASTERN 
R & D/CAMELOT ASSOCIATES. INC. 


Northampton. MA (413) 253-7378 
DIGITAL ENTRY SYSTEMS 
Waltham, MA (617) 899-6111 
MICROAMERICA (800) 343-4411 
Framingham, MA In MA (617) 877-8500 
CYBER/SOURCE 
Southfield, Mi (313) 353-8660 
GENERAL BUSINESS COMPUTERS. INC. 
Cherry Hill. NJ (609) 424-6500 
MONROE DISTRIBUTING COMPANY 
Cleveland, OH (216) 781-4600 
ROBEC DISTRIBUTORS 
Line Lexington, PA (215) 822-0700 
SOUTHERN 
SYSPRINT. INC 
Sarasota, FL (813) 924.8278 
MICROAMERICA (B13) 623-6526 
Tampa. FL In FL (800) 282-3385 
Norcross. GA (800) 241-8566 
In GA (404) 441-0515 
Rockville, MD (800) 638-6621 
In MO (800) 492-2949 
ZAMOISKI COMPANY 
Baltimore, MD (301) 644-2900 
CENTRAL 
TEK-AIDS INDUSTRIES. INC (312) 870-7400 
Arlington Heights. IL or (800) 323-4138 
KALTRONICS DISTRIBUTORS. INC. 
Northbrook, IL (312) 291-1220 
MICROAMERICA (800) 323-6827 
Schaumburg, IL in IL (800) 942-4690 
Richardson, TX n 527-3261 
In TX (800) 442-5847 
ONE STOP MICROPRODUCTS 
South Bend, IN (219) 277-4972 
MIDTEC ASSOCIATES dba CRYSTAL COMPUTERS 
Lenexa. KS (913) 541-1711 
B & W DISTRIBUTORS 
St Louis, MO (314) 569-2450 
SMC INTECH SYSTEMS CORP 
Carrollton, TX (214) 446-9055 
COMPU SHOP 
Richardson, TX (214) 783-1252 
SYSPRINT, INC. 
Richardson, TX (214) 669-3666 
WESTERN 
PG I. CORPORATION 602) 967-1421 
Tempe. AZ or (800) 528-1415 
MICROAMERICA (800) 421-1485 
Carson, CA In CA (800) 262-4212 
BYTE INDUSTRIES. INC (415) 783-8272 
Hayward. CA or (800) 972-5948 
outside CA (BOO) 227-2070 
PREMIER SOURCE DISTRIBUTING 
Irvine, CA (714) 261-2011 
CYPRESS DISTRIBUTING COMPANY INC. 
San Jose. CA (408) 297-9800 
MICROWARE DISTRIBUTORS. INC. 
Aloha. OR (503) 642-7679 
Bellevue, WA (206) 451-8586 
ANACOMP. INC 
Salt Lake Cay. UT (801) 539-0158 
Redmond. WA epa 
or (800) 426-6244 
CANADA P 
IRWIN ELECTRONICS 
Etobicoke, Ontario (416) 626-6600 


OR THESE TOSHIBA AMERICA, INC. 
REGIONAL OFFICES: 


177 Madison Avenue. Post Office Box 2331R 

Morristown, NJ 07960 (201) 326-9777 
662 Otlice Parkway, The Colonnade Building 

Si Louis. MO 63141 (314) 991-0751 
18017 Sky Park Circle, Suites P and Q 


Irvine. CA 92714 (714) 250-0151 


Two ways to 
show off | 
your IBM PC. 


There's no better way to show 
off your IBM PC — or any other 
micro — than with the new line of 
Toshiba printers.They offer state- 
of-the-art features, high reliability 
and low price. 
P1351 

The new Toshiba P1351 printer 
has a unique high-density 24-pin 
dot-matrix print head. It lets you 
print crisp, clean letter copy at 
100 cps, draft copy at 192 cps. And 
with the software-selectable 
downloading fonts, you get to pick 
from a variety of type styles. 

The P1351 has more stuff to 
Show. Like 180 x 180 dots-per- 


Circle 337 on inquiry card. 


inch high-resolution — 
graphics, 132-column- " 
width platen (great for ‹ 
spreadsheets and Lotus" 1-2-3" 
data processing and graphics), 
Qume SPRINT 5™ emulation, 
and a choice of either a forms 
tractor or automatic sheet feeder. 


For considerably less, the new 
P1340 gives you just a little less. 
But it still has the same high- 
density 24-pin dot-matrix print 
head, the 180 x 180 dots-per-inch 
graphics resolution, and the Qume 
SPRINT 5 emulation. In addition 
to true proportional spacing and a 


In Touch with Tomorrow 


TOSHIBA 


Information Systems Division, TOSHIBA AMERICA, INC. 


built-in forms 
tractor. Whichever 
printer you choose, you also 


get nationwide service within 


24 hours by Western Union 
technicians. 

So the choice is yours. But 
when you choose Toshiba, you 
know youre putting on the 
best show possible. 

For more information, call one 
of the distributors listed on the 
adjacent page. 

IBM PC to P1340 and P1351 graphics utilizes PaperScreen 

and the IBM PC with color graphica adapter. IBM PC is a 

trademark of International Business Machines. Lotus and 
2-3 are trademarks of Lotua Development Corporation. 


1- 
SPRINT 5 is а trademark of Qume Corporation. 
©1984 Toshiba America, Inc. 
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NEW! 
RS-232 
BREAK-OUT-BOX 


Interface Analyzer 


Opens signal lines, rewires 
or monitors in one unit. 


Nine two-color LED's 
monitor 7 lines plus two 
spares. 20 wires included. 
24 switches open any 
В5-232 line except pin 1. 
Requires no battery. In 
stock for immediate 
delivery. Money back 
guarantee. Only $149.95. 
Add $1.75 postage & 
handling. IL res. add 6% 
sales tax. MC, VISA 
accepted. 


cce? 


New illustrated catalog of 
AS-232 interface and 
testing equipment. 


Phone: 815-539-5827 
HH electronics 


MANUFACTURING COMPANY 


Box 68N, MENDOTA, IL 61342 
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REVIEW: C COMPILERS 


Listing 5b: The BDS Copy program. 


| finclude «bdsclo.h > 
main(argc, argv) 
int агас; 

| char *argv|l; 
{ 


| char с; 
FILE — infile, outfile: 


if (агас < 3) 


{* copy flle a byte at a time, BDS version */ 


errexit{ Usage: сору oldflle newflle", NULL); 


| if (stremp{argy||). argv|2]) == 0) 


| errexit("File names must be different", NULL); 


if (fopeniargv[1]. inflle) == ERROR) 
errexit("Can't open", argy|I}): 
if lfcreat(argy¥i2), outfile) == ERROR) 


printf "Fle %s ", argy[t)): 


do { 
риїсіс = getciinfile), outfile): 
} while [c !& CPMECF]: 


fctosetinfile); 
felose(outfile): 


printfl "copied to %.\n". argv|2]): 
exit(0): 
) 


errexit(s], 52) 
char *sl. “s2: 


errexit("Can't create", argv(2}): 


/* print error message and die */ 


printfis2 == NULL ? "9s" : "3s %5\л”, sl, $2): 
exit( — 1); 


continued from page 312 


ASSEMBLY OPTIONS 


During the tests, there were two pro- 
cedural decisions І had to make con- 
cerning the use of optional relocating 
assembler. Both C/80 and SuperSoft C 
permit you to compile a program with- 
out a relocating assembler, which 
means that the compiler must read all 
your program's source code during a 
single compiler run. With an optional 
relocating assembler and linking loader, 
such as Microsoft's M80 and L80, you 
can compile different modules in- 
dependently and link them together 
later. 

A relocating assembler is a practical 
necessity with the SuperSoft compiler. 
While the SuperSoft manuals describe 
ways to compile programs for an ab- 
solute assembler, the results are disap- 


pointing. You either must endure a cum- 
bersome editing procedure to get the 
library routines you need, or accept a 
mammoth amount of object code. 
Therefore. all the SuperSoft C tests were 
performed with M80 and 180. 

C/80 programs, on the other hand, are 
not impractically large when assembled 
without a relocating assembler— 
primarily because the C/80 function 
library is small. It also seems inap- 
propriate to use a S150 relocating 
assembly-language package for a $50 
compiler. 

The Q/C compiler requires that you 
supply a relocating assembler, and the 
remaining compilers all come with one. 


THE TiMING TESTS 


BDS C is much faster than any of the 
other products in compiling and linking 
continued on page 316 
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In a word: capability. 
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ANSI standard conformance, DEC software compatibility, eight pages of 
memory, 80/132 columns, windowing, multiple computer connections...and a 
full range of practical ergonomic features. Capabilities which enable all 
terminal users to maximize their productivity and explore their creativity. 
Only from Human Designed Systems. 


Introducing the new concept AVT+ ب‎ aie hardcopy printouts and provides a powerful 
terminal from Human Designed Systems. Simply tool for applications ae multiple formats 
VO 


the smartest interactive display terminal and storage of large volumes of text; non- 
available today. And at a very competitive volatile memory that enables users to 

price. permanently configure a terminal for their 

It starts with ANSI stemdand (X3.64-1979) needs or applications; windowing that allows 


users to create individual displays 
within display memory, program- 
mable function keys which transmit 
data and/or execute terminal 
commands; up to three additional 
communications ports for connection 
to other peripherals and computers: 


conformance and DEC software 
compatibility, and mcus 
superior human design features, 
advanced functionality and highest 
quality construction. A commitment 
to quality that is reflected in each of 


the individual components. flexible user networking and functionality for 
The concept AVT+ keyboard is ergonomically use in a wide range of different applications, 
designed for optimum operator comfort, including multiple computer connections; and 
DEC wore company Adi Bulb on the newca 

compa Ana on The new concept AVT*. More to offer at its price 
those human design features with a range of for terminal wee than any other terminal ч 
capabilities that make the concept AVT+ an available today. 
ideal choice for smart terminal users. 
The concept AVT+ offers up to eight pages of human designed systems, inc. 
display memory that eliminates unnecessary 3440 Market Street, Philadelphia, PA 19104 
"Quantity one DEC and VT are rademarks сі Digital Equipment Corporation 215-382-5000 Circle 161 on inquiry card. 


Human Designed Systems. We're redefining terminal performance. 
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continued from page 314 


a program (see table 2 and the graphs 
on the At-a-Glance page). This is 
because it is the only compiler that 
reads the entire source module into 
memory before beginning compilation, 
and it is the only one that keeps its in- 
termediate output in main memory in- 
stead of placing it in a temporary file. 
As you can see in table 2 and on the 
At-a-Glance page, the C/80 object code 
is the most compact, but BDS, O/C, and 
SuperSoft are not far behind. The Aztec 
programs require noticeably more 
memory than the others, and White- 
smiths requires the most memory of all 
the compilers tested. The Whitesmiths 
Sieve program, for example, took more 
than 27,000 bytes—almost half the main 
memory available on the average 64K- 
byte CP/M-80 system. 

The results of the most important 
speed test—the execution speed of the 
compiled programs—are the most dif- 
ficult to generalize about. The C/80 and 
Whitesmiths Sieve programs are the 


Execution Time (seconds): 


Aztec BDS  C/80 


Sieve 32 37 26 
Fibonacci 95 81 69 
Сору 91 75 218 
Sort 54 119 102 


Compile Times (seconds): 


Sieve 76 18 65 
Fibonacci 65 18 62 
Сору 80 20 70 
Sort 99 20 81 


Amount of Code Generated (K bytes): 


Sieve 18 i2 12 
Fibonacci 10 4 3 
Сору 12 6 4 
Sort 12 6 4 
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Table 2: Test results for six C compilers for CP/M systems using four benchmark 
programs. All tests were run under the Microshell operating environment program and 
CP/M's SUBMIT batch-processing utility program running on a CompuPro 
S-100-bus system with a 6-MHz Z80 processor. The Sieve program is the Sieve of | 
Eratosthenes prime-number program (see "Eratosthenes Revisited: Once More through | 
the Sieve by Jim Gilbreath and Gary Gilbreath, January 1983 BYTE, page 283). 
The Fibonacci program determines a series of Fibonacci numbers (ie, each number in 

the series is. the sum of the two preceding numbers). The Copy program measures how 
long it takes to input and output an 80,000-character text file. The Sort program 
measures how long it takes to alphabetically sort the first 1,000 words in a BYTE 
article. A graphic comparison of these results is given on the “At a Glance’ page. 


fastest, but not by much. and the per- 
formance range in the Sieve test is nar- 
row. QC is the slowest, though by less 
than a factor of two. The SuperSoft 
Fibonacci program is noticeably faster 
than the others, but again, the range 
from the slowest to the fastest is less 
than two-to-one. 

The Copy program shows the great- 
est range of execution times, but the 
speed difference is largely attributable 
to the size of the disk buffer used for 
file I/O. This is characteristic of the buf- 
fered I/O functions supplied with each 
product, rather than an intrinsic quali- 
ty of the code produced by the com- 
piler. For Sort the Aztec compiler is the 
clear winner, followed by Whitesmiths, 
with the others spread out about even- 
ly behind. But the Aztec object code for 
the Sort program is roughly twice the 
size of the slower SuperSoft, C/80, BDS, 
and O programs, and the Whitesmiths 
object code is considerably larger than 
Aztecs. 
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OC SuperSoft Whitesmiths 


45 29 26 
95 49 60 
205 88 224 
123 79 71 
173 105 339 
57 97 253 
67 116 296 
80 139 327 
13 12 27 
4 I9 
6 I} 22 
6 6 


Enter CompuServe’s 
Electronic Mall" 

and shop at your 
convenience in these 


exciting departments. 


The Micro Mart 

The General Store 
The Travel Agent 
The Book Bazaar 
The Record Emporium 
The Photo Boot 

The Software Shop 
The Financial Market 
The Magazine Kiosk 
The Gardening Shed 
The Newsstan 


A sample of the 
companies participating 
in CompuServe’s 
Electronic Mall” includes: 


Amdek 

American Airlines 
American Express 
AST Research 
Bank of America 
Bantam 

Big T Automotive 
Buick 

CBS Publishing 
CDEX 


Colonial Penn 
Commodore 
Digital Eo World 

igital Equiprnent 
dilithium Press 
800 Software 
47th Street photo 
Grolier 
Harvard Business Review 
Heath 
Heinold Commodities 
Hertz 
E.F. Hutton 
Inmac 
Innovative Software 
Knapp Press 
Magazine Entree 
Magazine Supply House 
Manufacturer's Hanover Trust 
Max Ule 
McGraw-Hill 
Metropolitan Life 
Microsoft 
Miracle Computing 
Misco 
Newsnet 
Novation 
Official Airline Guide 
Pan American Electronics 
Peachtree Software 
Practical Peripherals 
Program Store 
Professional Color Labs 
RCA Record Clubs 
Record World 


ars 
Select Information Exchange 

Sim Computer Products 

Simon and Schuster 

Small Computer Book Club 

Software Advisor 

Stark Brothers 

Supersoft 

Vanguard 

VisiCor 

Waldenbooks 

Woman's Day Books 

Ziff-Davis 

Merchants and manufacturers who want 
to participate in the Electronic Mall" 

may contact: Stephen A. Swanson, 

L.M. Berry & Co., P.O. Box 6000, 
Dayton, OH 45401, (513) 296-2015, 


at H THE WAY 
EW ELECTRONIC MALL 


purs U SHOP TODAY. 


REVIEW: C COMPILERS 


acus te ЕШ REGISTER VARIABLES 


There are tricks you can use with the 


Listing 6a: The string-length program. various compilers to optimize the ob- 
am m" ject code they produce both temporal- 
ini adii eut ly and spatially, but | wanted to keep the 
fdefine NTIMES 25000 benchmark tests as similar as possible. 


rather than adapt each program to 
make it most efficient for a particular 
malni) f* string: get length of string */ compiler. | 

{ However, | did perform a separate test 

Int i; of each compiler's ability to use register 

чирене а variables. This standard C feature allows 

string(S): you to specify that a particular variable 

be kept in a machine register whenever 

exit{O}: possible. Because data kept in the 

} registers is more accessible than data 

|^ ail stored in ordinary read-write memory. 

gis) 4 s 

char *s: the intelligent use of register variables 

( can substantially speed a program up. 

char *p: To measure the effect of using register 

variables with each compiler, I wrote a 

| short program to repeatedly count the 

return (s — ph: number of characters in a string. Listings 

} 6a and 6b show this program's regular 
and register versions. 


Kdefine S "Now is the time for all good men to come to the aid of the parity" 


for (p = s; *5!= 0°; 5++) 


TWA 3 PAIR BEATS PAN AM 
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While the SuperSoft manual claims 
that the compiler generates true register 
variables, both SuperSoft test programs 
executed at the same speed. BDS C 
does not support register variables, but 
all the other compilers did generate 
faster object code for the register ver- 
sion of the program. 


A TOUGH CHOICE 


Some people may find these results dis- 
appointing because they don't clearly 
determine which compiler is “best” | 
think they are encouraging. They show 
that competition is indeed alive and well 
in program-development tools, a rela- 
tively small part of today's CP/M-80 soft- 
ware market. 

А few years ago it was impossible to 
find a C compiler suitable for serious 
software development on an 8-bit 
microcomputer. J, for one, am not go- 
ing to complain that the proliferation of 


REVIEW: C COMPILERS 


Listing 6b: The string-length program using register variables. 


#include <stdio.h> 

#define NTIMES 25000 

#define S “Now is the time for all good men to come to the aid of the parity.” 

maint) I* string: register version */ 
int Î: 


for (i = 1;1 <= NTIMES; i++) 
stringis); 


exitio]; 
stringís) 
register char “s: 
char *р; 
for (p = 5; "s l= NO: S++) 


return (s — рі: 


these products now makes the choice 
among them increasingly difficult. m 


TWAS INTERNATIONAL 
BUSINESS CLASS HAS 6-SEATS ACROSS. 
PAN AMSHAS 8. 


- mes 


For space and comfort across the Atlantic, the 
smart money’s on TWA. Because TWA has 
6-across seating. Pan Am and most others have 
eight. So on TWA, every seat is either an aisle seat 
or a window seat. That means there’s never more 
than one person sitting next to you, so you'll have 
more room to work, and more room to relax. 

And now you get comfortable 6-across seating 
on every widebody TWA flies overseas —our 
[.-1011 as well as our 747's. That's because we've 
folded down the two middle seats and added 
more legroom in our L-1011's. So пом, they're 
more comfortable than ever. 

TWA's Ambassador Class? — it's the odds- 
on favorite to Europe and the Middle Fast. 


Youre going to like us 47 
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INTRODUCING 
IHE THREE 
SMAKTEST TOOLS 
EVER CREATED 


FOR THE 
BUSINESS MIND 


THE SMAKI 


SPREADSHEET 
WITH 


GRAPHICS. 


The name of the game in 
spreadsheets is power. The 
Smart Spreadsheet with 
Graphics offers unmatched 
power and pictures, in one 
convenient package. 

À truly remarkable fea- 
ture of this smart software 
is how it "thinks" about 
using space. It's based on the 
"waste not, want not" 
principle. 

For example, when a user 
places a number in row 50, 
column 10 of any other 
spreadsheet program, 500 
cells worth of memory are 
immediately allocated— 
even if no value is entered 
anywhere else in row 50 or 


GENERAL 


999 columns X 9999 rows 


Up to 80 characters/cell (values and text) 
Up to 1920 characters/cell (formulas) 


Sparse matrix data storage 
Relational spreadsheets 


SPECIAL 
FEATURES 


Information management in spreadsheet form 
Multiple spreadsheets in memory at once 


Extensive calculation and decision-making; 
math, trig, statistical, date/time and 
decision (if-then-else, etc.) functions 

Project processing through command files 

Three user "confidence" levels 


GRAPHICS 


Supports full color 


1-,2-, 3-0 bar charts 
Pie and cake charts 


High-low charts, histograms 
Line, point and scatter graphs 


Merge graphs with fext into word processing 


documents 


Edit graph capabilities before printing 


or plotting 


State-of-the-art printing and plotting 
Built-in “Slide Show" presentations 


P can have up to 999 columns and 9999 rows. 


i 
m 


.AUTOHELP LINE - А one- | 


line explanation Ë dis- 
played forthe highlight- 
ed command (F1 will 
display additional help). 


USER DEFINED MENU shown 
Ina window. This menu gdis- 
plays 4 projects which can be 
executed. 


COMMAND LISTS - One of 5 command lists displayed when 
you are in command mode. The number of commands on each 
lis] varies depending onuser confidence" level. 


WORKSHEET WINDOWS - Up to 32 windows may be created, 
Windows can view diferent parts of a single worksheet, or dis- 
play diferent worksheets In each window. Апу window can be 
temporarily expanded to fill screen by using the Zoom command. 


column 10. Consequently, 
499 cells of usable memory 
are “tied-up” unnecessarily. 

The Smart Spreadsheet 
will never let this happen. 
Its unique “sparse matrix” 
data structure would have 
only allocated one cell worth 
of memory. 

This proceed á 
approach benefits all spread- 
ез users. The Smart 
Spreadsheet puts at their 
fingertips four to ten times 
more usable memory. It's 
the only spreadsheet that 
can boast the capacity for 
up to 999 columns by 
9999 rows. 

In addition to its frugal 
approach to memory alloca- 
tion, business users will find 
The Smart Spreadsheet 
offers powerful math and 
decision-making functions. 
It is extremely flexible. It 
will handle huge amounts of 
data, in many formats, while 
performing an unprece- 
dented combination of busi- 
ness tasks. 

To make sure the process 
doesn't become overwhelm- 
ing (nobody's memory is 
that good), up to 32 windows 
can be opened to review 
worksheet sections or sec- 
tions of other worksheets. 

When it comes to graphics, 
few programs can compare 
to the full-color, full-featured 
package offered by The 
Smart Spreadsheet, which 
gives users a wide variety of 
visually appealing options. 


Graphics can be enhanced 
by multiple type styles on- 
screen and on printed or 
plotted output. Graphics 
options include: 1-, 2-, and 
3-D bar charts; high-low 
charts; pie and cake charts; 
line, point, and scatter 
graphs; and histograms. 

Ага just to keep things 
interesting, there's even a 
built-in slide show. Business 
users can show their busi- 
ness bosses some of their 
favorite pie-cake-bar-point- 

P] 


ven with its 
unprecedented data capa- 
city, math functions and 
graphics capabilities, The 
Smart Spreadsheet with 
Graphics is still the easiest- 
to-use forecasting tool a 
business can own. 


high-low graphs in a crisp, 
informative presentation, in 
any order, any combination, 
any time. 

Of course this wouldn't 
be smart software if it didn't 
make life easier with fea- 
tures like multiple help and 
menu levels, total integra- 
tion with other smart soft- 
ware, and the knack for 
remembering how to repeat 
a complex project. 


IHESMART 


All businesses have three 
things in common. They all 
accumulate more data than 
they realize. They can never 
seem to find it when the 
need it. And if they could 
find it, they probably 
couldn 't make much out of it. 


he Smart Data 
Manager is the most intel- 
ligent data base available to 
the micro user. 


From these observations, 
the data processing industry 
was born. But access to DP 
capabilities was limited. 

Now The Smart Data 
Manager puts the benefits 
of data processing into the 
hands of business decision 


WINDOWS 

Up to 32 windows can 

he created. Windows can 
view: a) the same screen 
format, 5) different 


makers, providing them with 
an extremely efficient and 
versatile management tool. 

Here, for the first time, is 
a relational data manager 
that can be operated by its 
own menus, user-defined 
menus, or built-in "common- 
sense commands. Users can 
concentrate on what to ask 
rather than how to ask for 
information. 

Because of its three "con- 
fidence" levels, users can 
start with the basics and 
work their way up with the 
peace of mind that they 
won't be inundated with 
menu options —until they're 
ready. They're also assured 
that HELP is always at hand. 

Naturally, The Smart 
Data Manager does a mas- 
terful job of filing, organiz- 


GENERAL 1000 characters/field 


ing, locating, interrelatin 4000 characters/record 
and retrieving all sorts of 255 fields/ record 
facts and figures, names 100,000 records /file 
faa сузе = уры" Up to 15 key fields maintained 
repestalltasksforany с Up 0 sce seus Tis wh pS 
repeated proiect. p to 10 "screen views '/file with up to 
(m^ e and forms | FEATURES pages each 
can be generated with Security password entry at both screen and 
Me [ie and i file levels 
a varie e styles an سے‎ 
sizes. سر‎ on ске that Eight held (ypes — — 
"smart" look to even the Character and numerical range verification 

most perfunctory business Multiple criteria selects 
paperwork. — — Prepared menus, custom-defined menus or 

ut to work with The command language 


Smart Word Processor and 


The Smart Spreadsheet wath Extensive calculation and decision-making — 


Graphics, The Smart Data Wo so -——— — 
Manager becomes the cor- Project processing through command files 
nerstone for the most pow- Three user "confidence" levels 


erful, most versatile, and | RELATIONAL Multiple file interaction — —  — 


most innovative information CAPABILITIES Look-up data gathering 
management system ever Temenos. —33 ДЫ. . 
created. ransaction data passing 


MORE SMART FEATURES 

Text Graphics, and the The Smart Data Manager 
m |S indow background « does more than handle stan- 
паа ишет Еа DÛ | — Bo any al 1E dard data base applications 


screen formats forthe EN |; It also has powerful field cal- 
ME HE 


same file, or c) screen 


fumi fussen ч 


t | 3 culating abilities which 


i ; p) 35 
formats (rom different | ыле Дын you Io view a number of help minimize data entry. 


files. Linking windows 
allow you to create rela- 
tional fles for screen 


display. ИГ 


USER DEFINED MENU 
shown in a window. This 


One of 5 command ists 


menu displays 3 projects wrt 
which can be executed. t: prod 
COMMAND LISTS 


vanes depending on 
user "contidence" bevel 


screen. cele ut | [n addition, "if-then- 


else" logic can be applied 
to any field. And ju 
| report generator can print 
EEEE a E standard reports from any 
eir" ааа МЕ} Bin اا‎ а du file, їп any order. Or, users 
played ote i PME | can output data to match 
wi pre-printed forms, labels, 


es additional hel : : 
displayed when in com: STATUS LINE - Displays the name of the current file, the play is invoices, etc. 
mand made. The number currently active window, and the key field: plus ihe — — With these features, The 
al commands on each list page й, record й and delete satus of the current record. Smart Data Manager semis 


virtually any data gathering 
problem, no matter how 
detailed or complex. 


MART SOF I WARE 
FROM 
INNOVAITVE 


Until now, software has 
been designed to be power- 
ful, versatile, and hard 
working. Unfortunately, 
this has usually meant fa rd 
work for the business user. 

Despite technological 
feats, business software has 
not been known for meeting 
many human requirements. 

Now with unmatched 
simplicity, smart software 
links the business user 
with the business system. 
It creates, for the first 
time, an environment that 
differentiates working 
hard from working smart. 

Like a bright and resource- 
fulassistant, smart software 
lets the user create, change, 
and duplicate tasks without 
constant supervision. lt's 
eager to do the work. But 
always ready to learn more. 

No longer is the user 
constrained by "unnatural" 
information flow, or a slave 
to reformatting data or com- 
mands. Nor is the user con- 
fronted with overwhelming 
study prerequisites before 
putting software to work. 

Smart software is avail- 
able in three applications: 
The Smart Word Processor, 
The Smart Spreadsheet with 
Graphics and The Smart 
Data Manager. Together, 
they provide an unlimited 
"applications bank” But each 
works powerfully by itself. 

Smart software creates 
new meanings for "state-of- 
the-art," "integration," 
"user-friendly," and "full- 
featured." It sets new stan- 


dards by which all otherbusi- 


ness software should be 
measured. 


SOFT WARE. 


SMART SOFTWARE АГА GLANCE 


GENERAL 


Up to 32 windows/program 
Multiple files, documents, or spreadsheets in 


memory at once 
Supports mouse 
Supports full color 


Supports most popular printers and plotters _ 
True integration - packages directly share 


INTEGRATION 


information from each other and pass 
information automatically 


SPECIAL 
FEATURES 


Automatic project processing-remembers 
commands (not a macro) 


Three user "confidence" levels 


Prepared menus, custom-defined menus, or 


command language 


Multiple typestyles on-screen and in output 
Built-in time manager / appointment scheduler 


Built-in business/scientific calculator 


Extensive calculation and decision-making 


capabilities 


Keyboard macros 


supports 8087 floating point processor chip 
IBM PC* XT, COMPAQ" or compatibles 


128K RAM, two double-sided disks or a hard 


HARDWARE 


disk 


These unique features are standard for all smart software products. 


Each program also offers many exclusive application-specific features. 


A BUSINESS TASK MASTER 
Successful businesses 
operate by performing tasks 
and projects well. Most of 
their information demands 
involve repetitive projects 
and tasks. 

Now, with a single key- 
stroke, multi-faceted infor- 
mation projects can be 
repeated — start to finish— 
without repeating commands. 

Think of it as "project 
processing." Smart soft- 
ware makes it a reality Юг 
microcomputers. It lets the 


software "learn" the user's 
chain of commands and 
repeat them, time after 
time, with a single prompt. 

Using a unique "remem- 
ber" mode, commands are 
recorded automatically. 

Unlike a "macro" capa- 
bility (which only remembers 
keystrokes), smart software 
has the "intelligence" to 
remember commands. It's 
the difference between 
remembering the letters in 
a word and knowing how 
to use the word. 


INTEGRATION CUM LAUDE 
Smart software integrates 
the user with the informa- 
tion system. It also integrates 
the programs — lets them 
"talk" to one another. 
Smart software has the 
ability to pass information 
effortlessly between pro- 
grams, and to store and 
retrieve information. The 
software (not the user) does 
the work af transferring 
data and translating instruc- 
tions. Smart software lets 
the user concentrate on the 
task at hand rather than on | 
how to make different pro- 
grams work together. 


THE STUDENT TEACHER 
Despite its "learning" abili- 
ties, smart software has the 
patience to teach — in the 
school of "hands-on" experi- 
ence. So even first time 
users can begin working 
immediately, and learn as 
they do. 

Each program is struc- 
tured into three ascending 
tiers of user "confidence." 
HELP is available at each 
level. No matter what's on 
the screen, one command 
presents detailed instructions. 

HELP and menu infor- 
mation are consistent with 
the confidence level being 
used. Beginners work with- 
out confronting complex 
instructions and options. 
More advanced users can 
enter at any level they 
choose, and backtrack if 
they bite off too much. 

But regardless of the 
"confidence" level, the user 
is continuously supported 
by full integration and 
project processing. 


IHESMART 
BUSINESS 
DECISION. 


There are countless num- 
bers of software products 
available today to meet the 
spectrum of business applica- 
tions. But nothing compares 
with the way smart software 
meets the needs of the busi- 
ness user. 

Together, The Smart 
Word Processor, The Smart 
Spreadsheet with Graphics, 
and The Smart Data 
Manager accommodate vir- 
tually every business appli- 
cation. And, for the first time, 
these needs are met ina 
“business environment” 
rather than a “data pro- 
cessing’ environment. 

Here is software designed 
so that the user can concen- 
trate more on the business at 
hand and less on the micro- 
computer system. Here is 
software that links the busi- 
ness user with the speed and 
efficiency of the business 
computer — without "com- 
puter literacy" prerequisites. 


CALL TOLL FREE 
800-GET-SMART | 
FOR THE NAME OF THE 
SMART SOFTWARE DEALER 
NEAREST YOU. 


IBM PC and ХТ are trademarks ol (he 
International Business Machines Corporation 
COMPAG«s a trademark of COMPAQ 
Computer Corporation 


With unmatched simpli- 
city, smart software rivals 
the power and features of 
all other leading software 
packages. It also rivals the 
after-purchase support 
offered by all others. 

Here are a few more 
reasons why smart software 
is the smartest choice in busi- 
ness software. 


FREE VIDEO LEARNING 
CASSETTES 

Purchasers of any smart soft- 
ware program can request a 
video tape learning cassette, 
absolutely free. 

Available in both VHS and 
BETA formats, these cas- 
settes highlight many opera- 
tional points and special 
application features. Each 
video cassette covers the 
complete smart software 
series. With the aid of sight 
and sound, users can work 
along with video lessons. 

It's also a great way for the 
purchaser of a single smart 
software product to preview 
other smart software. 

Cassettes are ordered 
when the product registra- 
tion card is completed and 
returned. Learning cassettes 
are free to smart software 
owners, or can be borrowed 
from participating smart 
software dealers. 


USER HOTLINE SUPPORT 
Registered smart software 
owners also qualify for a toll- 
free telephone assistance 
service. Between regular 
business hours (central 
standard time), users can 
consult with customer assis- 
tance representatives, should 
the need ever arise. 


FREE TUTORIAL DISKS 

Each smart software product 
includes a useful tutorial disk 
to guide users, step-by-step, 
through on-screen examples 
of special features. 

Tutorials make it easy for 
even first-time users to start 
working smarter, faster. 

And they're free. 


$200 CASH-BACK OFFER 
Purchasers of more than one 
smart software product are 
eligible to receive up to $200 
in cash refunds from Innova- 
tive Software, Inc. 

This offer makes purchas- 
ing the family of smart soft- 
ware even more affordable. 

Cash-back coupons are 
packed with each product 
along with complete redemp- 
tion instructions. 


FREE PRODUCT UPDATES 
Innovative Software, like 
most software manufac- 
turers, periodically releases 
new versions of certain soft- 
ware products, incorporating 
new or improved features. 

Unlike other software 
manufacturers, Innovative 
Software will supply up- 
dates to registered smart 
software owners, free of 
charge, for one year. 


PRODUCT REPLACEMENT 
Innovative Software also 
offers a Product Replace- 
ment Plan which goes into 
effect after the original 90- 
day product warranty period. 
The Product Replacement 
Plan allows for replacement, 
at a nominal charge, of the 
original program diskettes, 
should they become dam- 
aged through normal use. 
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IHE SMART 
CONCLUSION. 


There has never been a 
software offering to match 
the scope and simplicity of 
smart software. Everything 
about the software and the 
way it is supported has been 
created with the business 
user in mind. 

Project processing allows it 
to perform repetitive tasks 
without constant supervision. 

Integration allows each of 
the smart programs to work 
in harmony with one another, 
giving the user virtually un- 
limited application oppor- 
tunities. 

And three “confidence” 
levels assure fast start-up 
and worry-free operation. 

Given these unique fea- 
tures, smart software is, 
without doubt, the ultimate 
information management sys- 
tem. It sets new standards 
by which all other business 
software will be measured. 

Call a loca] computer dealer 
today for a free demonstration. 
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9300 W 110th ST., SUITE 380, OVERLAND PARK, KS 66210 USA 


IN KANSAS CALL 913-383-1089 


Product features subject la change withou notice. Panted in U.S.A. © 1984. Innovative Sofware. Inc 
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Because it's fully inte- 


Ш рин GENERAL Automatic "Flying Reform" 
= = rated, The Smart Word 
THE SMART Cut and Paste” in or between documents oma еа 
Supports mouse | problem dealing with “for- 
WORD Document size limited only by disk space eign” data, such as ghe 
PROCES SOR Footnoting capabilities or data files. So any informa- 
’ On-screen math capabilities Eie een ОВ 
сазе с a i уез =e = pupa Smart Data Mana ger or The 
Smart Spreadsheet with 


The Smart Word Proces- 
sor (with the help of a qual- 
ity printer), will deliver the 
same professional-looking 
and graphically appealing 
documents associated with 
dedicated word processing 
дүз. But that's where 
the similarity ends. 

Most businesses aren't 
in the business of word 
processing. So their word 
processing needs are very 
special. What they need is an 
extremely versatile writing, 
editing, and composing tool. 

Not only that, they need a 
tool that can be used with- 
out long hours of special 
training or pages of highly 
technical instructions. 

The Smart Word Proces- 
sor is all those things and 
much more. It offers users a 
variety of type styles and 
sizes, as well as features like 


he Smart Word 
Processor is the most versa- 
tile writing, editing, and com- 
posing tool ever designed 
for the business mind and 
the micro-computer. 
د‎ 

boldface, italics, small caps, 
underline, sub-script, 
super-script, even Gothic 
and Greek. Choices that 
meet the demands of 
the most fastidious, style- 
conscious writer. 

Because bold is bold, italic 
is italic, and so on, the user can 
see the text on the screen 


On-screen page breaks 


Project processing through command files 
Three user "confidence" levels 


exactly the way it will look 
on paper. This constant vis- 
ual feedback lets the user 
write with just the right 
emphasis. 

To help the train of 
thought, The Smart Word 
Processor's multiple win- 
dows allow many parts of a 
document (or parts from 
many documents) to be ref- 
erenced simultaneously as 
text is being written. 

Good writing demands 
good editing. Changing 
words, rearranging para- 
graphs, copying between (or 
within) documents — even 
footnoting—are the stock 
and trade of The Smart Word 
Processor. It even includes a 
"stet" feature for undeleting 
(to correct editing mistakes). 

And as text is added, 
deleted, or moved about, the 
"flying reform" feature 
makes sure that everything 
is reformatted, automatically. 

Depending on the "confi- 
dence" level (there are three), 
menu options will address 
only the level being used. Of 
course, HELP can be called at 
any time, at any level. 


feature makes organizing 
complex business reports a 
snap. Either with its own 
text files, or with other 
smart software, this word 
rocessor will remember 
ow it's been told to prepare 
a document — and do it 
again at the touch of a key. 


| 


Graphics (or both). Once 
retrieved, anything and 
everything can be merged 
with the text being 
processed. 

For example, when used 
with The Smart Data Man- 
ager, the business manager 
can retrieve historical data to 
generate informative 
reports. 

Then selected information 
can be summarized and 
used by The Smart Spread- 
sheet with Graphics to fore- 
cast future activity. 

Finally, charts and graphs 
(from both historical an 
projected data) can be easily 
included in the document 
Sng prepared, either as 
stand alone items or sur- 
rounded by document text. 

Just to round things out, 
The Smart Word Processor 
also includes a handy, on- 
screen calculator and a time 
manager/appointment sched- 
uler. Business math calcula- 
tions can be performed at 
any time, in a window ọn- 
screen, and inserted at any 
place in the document being 
processed. Appointments 
can be set, checked, re- 
checked, changed with the 
stroke of a key. 


The project processing 


With the Smart Word Processor, 
what you see on the screen is what 
you get on paper. 

You can make bold statements; 
give a unique slant to your writing; 
underline for emphasis; super-SCRPT 
for mathematical smar: ittm 
equations (E=mc?); A 
sub-scrr for — 
footnoting;; 
use ALL CAPS 
ОГ SMALL CAPS. 

You can even wrap text around 
graphs for a picture-perfect look. 
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In this 
innovative 
game, 
animated 
pieces vie 
for control 


of a disputed 


square 
с - ет тав 


BY GREGG WILLIAMS 


Archon 


like games—board games, video games, 
| word games, any kind. | browse in game 

and video stores the way most people 
browse in bookstores. | play and analyze the 
games | see (a lot of which come in to BYTE) 
and buy the few that are worth the money. I've 
even tried designing different kinds of games. 
| mention all this only to lend weight to what 
I'm about to say: that Archon (pronounced 
"ARK-on'). from Electronic Arts (see photo 1). 
is one of the best computer games l've ever 
played. 

What makes a computer game good? For 
me. an original game concept, a strong design. 
and high repeat playability are all important, 
but | also value something many computer 
games don't address: appropriateness to the 
computer format. In other words, whether the 
game uses the computer to create something 
that couldn't be done without a computer. 
Sophisticated interactive adventures put the 
computer to good use; computer cribbage 
games do not. 

Archon is special because it weds the 
strategy- and the arcade-style video game 
genres, and that makes for a very powerful 
synergistic combination. The playing pieces 
are mythological figures with different 
characteristics (photo 1). When one piece 
moves onto a square occupied by an enemy 
piece, the playing board becomes a battle- 
field. where the pieces battle to the death in 
best arcade fashion (photo 2). The object of 
the game is to capture five "power points’ on 
the board or to eliminate all enemy pieces. 
Whether you play against another person or 
against the computer, you must use both 
strategy and arcade skills to win. 

(My praise is for the Atari version of Archon. 
Electronic Arts is adapting the game to other 
machines, but І am not sure the game will play 
as well on other machines.) 


THE BOARD 


The pieces appear on a 9 by 9 playing board. 
Some squares are permanently dark, others 
are permanently light, and 33 of them (called 
luminance squares) continuously change from 
light to dark (through four shades of gray) and 
back again. one change per turn. There are 
five power points, one in the exact center and 


SOFTWARE REVIEW 


one in the middle of each edge of the square 
board. The power points are also luminance 
squares; the other luminance sauares trace a 
path from any power point to any other power 
point (making for a plus-sign-inside-a-diamond 
shape). When the game begins, the light 
pieces occupy the first two columns of 
squares and the dark occupy the last two. 


THE PIECES 


Each player has 18 pieces, two columns of 
nine each. The initial layout resembles a chess 
board: the innermost column consists most- 
ly of pawn-like pieces (knights for the light 
side, golems for the dark). leaving the more 
powerful pieces behind them. 

Each player has eight kinds of pieces, each 
with its own movement (walking. flying, or tele- 
porting) and method of attack (throwing an 
object. thrusting with a short sword, or emit- 
ting a destructive circular aura). Players con- 
trol piece selection, movement, and combat 
with joysticks. Each piece also has a fixed at- 
tack force (how damaging the attack is), attack 
speed (how fast the attack "moves"), attack 
interval (how long until the piece can attack 
again). and lifespan (how resistant the piece 
is to an attack). For example. the phoenix can 
fly up to five squares per turn. attacks by 
radiating a fireball, and has a long lifespan: 
its Fireball is very powerful but radiates out- 
ward slowly and takes a long time to build up. 

One piece on each side (the wizard on the 
dark side, the sorceress on the light) can cast 
a spell instead of moving. There are seven 
spells, and each can be used only once. Each 
spell is potent (for example, one revives a 
selected piece that has been killed), but you 
shouldn't necessarily hoard them for later 
use—you lose all remaining spells if your spell- 
casting piece gets killed. 

The rule book offers a lot of information 
about the pieces, but be sure to read the 
Archon Command Summary Card packaged 
with the program disk. It contains information 
that doesn't appear elsewhere in the package. 

(text continued on page 322) 
Gregg Williams is a senior technical editor at BYTE. 
He can be reached at POB 372. Hancock, NH 
03449. 
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Circle 21 on inquiry card. 


AS GOOD AS 


WHOLESALE 


PRICES 


64K RAM Chips 


(Min. 150) S 4.99 
(Quanuty Price 


IBM PC 64K FDC, 2x 320KB Disk Drive, 
Monochrome Card, Monochrome Moni- 
tor Parallel Port $2699.00 


TAVA System Unit with 128KB Mem- 
огу Floppy Drive Controller, Videoadapter, 
2-320KB Slimline Drives, Monitor, Key- 
board, Parallel! Port & Serial Port 
$2395.00 


TAVA System Base Unit includes Pow- 
er Supply, Parallel Port, Serial Port & 
Keyboard $1299.00 


т кт ЕЁ ‹ 


ATEM EU 
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TAVA 10MB System includes 128K 
Memory. 10MB Hard Disk Drive, Monitor, 
360KB Floppy Drive, Keyboard, Parallel 


Port & Serial Port CALL 


TAVA Floppy Drive Controller 
S 199.00 


TAVA Color Graphics Card 
S 299.00 


TAVA Video Adapter and Floppy Con- 
troller —Two in one S 499.00 


TAVA Video-20 (Monitor Hi-Res) Green 
or Amber S 199.00 
TAVA 320KB Disk Drive Slimline 
S 199.00 
JOMB Hard Disk Sub-System 
$1595.00 
Apple Не Starter System 
$1499.00 


Chassis 5 399.00 


ANI 


17752 Sky Park Circle, Suite 210 
Irvine, CA 92714 
(714) 261-6226, 6227 
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REVIEW: ARCHON 


GLANCE 


Name 
Archon (Atari version) 


Type 
Arcade/strategy game 


Manufacturer 
Electronic Arts 

2755 Campus Dr. 

San Mateo, CA 94403 
(415) 571-7171 


Price 
$40 


Authors 
Anne Westfall, Jon Freeman. Paul Reiche Ill 


Format 
One 5M-inch floppy disk 


Number of Players 
One or two 


Language 
Assembly language 


Computers 

Atari home computers with 32K bytes of 
memory (expanded Atari 400 and 600XL. 
standard Atari 800. 800XL, and 1200XL) 
(Also available for Apple and Commodore 
computers апа the IBM РС.) 


Documentation 
A 14-page rule book. reference and com- 
mand summary cards 


Audience 
People who want action. thinking. and 
human interaction in a video game 


{text continued from page 321) 
COMBAT 


You are advised to choose the time and 
place of your combat well, because it 
is influenced by your opponent's piece, 
the combat history of both pieces. and 
the color of the square. You have an 
edge if your piece is "fresh" (ie, un- 
wounded), inherently powerful. or if it 
is fighting on a square of its own color. 
During combat, vertical bars called life- 
lines appear on both sides of the com- 
bat screen. These decrease in size every 
time a piece is hit (see photo 2) and tell 
you how close your piece is to being 
destroyed. The wounds from a previous 
battle leave a piece weakened until suf- 
ficient time passes or a "heal" spell is 
cast; pieces resting on power points 
heal faster than those on ordinary 
squares, Because pieces can be weak- 
ened by combat. several weak pieces, 
with some skill on the part of the player, 
can successively weaken and destroy a 
strong piece. 

Combat is also affected by irregular 
barriers that appear, fade, and disap- 
pear cyclically. Depending on its solid- 
ity, a barrier can allow, retard, or pre- 
vent piece or projectile movement. To 
survive in the battlefield, you must make 
the best use of these barriers. 

A final factor, square color, heavily in- 
fluences combat. The lifeline of a piece 
is considerably lengthened if it faces 
combat on a square close to (or the 
same as) its own color—the closer the 
match, the greater the advantage. Re- 
gardless of your piece's strength, you'll 
usually want to do battle on your own 
color. 
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Archon, from Electronic Arts. 


BALANCE AND DIVERSITY 


Another feature that distinguishes 
Archon from other games is its atten- 
tion to balance and diversity. Examples 
of its diversity are that there are two 
ways to win and that seven spells are 
available to the sorceress and wizard 
pieces. An example of balance is that, 
although opposing pieces are different 
from each other in shape and capabili- 
ties, neither player has an advantage. 

Archon gains vitality from its diversity 
and playability from its balance. Without 
diversity, a game becomes repetitive 
and boring. Without balance, one player 
has an unfair advantage. and the game 
suffers. 

Unfortunately, Archon suffers from an 
imperfect balance between arcade and 
strategy skills. Although the game calls 
on both strategy and arcade skills, it 
seems to favor the player with more of 
the latter. | know—I seem to constantly 
lose to the same people who beat me 
in arcade games. 


EVALUATION 


Archon can be played against either the 
computer or a human opponent. (In this 
respect, it reminds me of two of my fa- 
vorite multiplayer games, M.U.L.E. from 
Electronic Arts and Cytron Masters from 
Strategic Simulations.) The version re- 
viewed here runs on any Atari home 
computer with 32K bytes of memory 
(an expanded Atari 400 or 600XL or a 
standard Atari 800, 800XL. or 1200XL). 
] wish the authors had made it a 48K- 
byte game and used the extra 16K to 
provide some variant games, different- 
ly skilled computer opponents, or some 
kind of handicapping. The computer op- 
ponent is unmercifully skillful. making 
the single-player game an exercise in 
good sportsmanship (how can you be 
a good sport when you lose to a com- 
puter?). Some Archon players claim they 
can consistently beat the computer— 
I'd be interested in knowing how. 
Archon's authors, Anne Westfall, Jon 
Freeman (cofounder of Automated 
Simulations and author of the award- 
winning game Temple of Apshai), and 
Paul Reiche Ш, all of Freefall Associates. 
are to be thanked for their contribution 
to the gaming community. (They're said 
to be working on a sequel, Archon 11.) 
Electronic Arts deserves praise as well 
for its superior game packaging and rule 
book, which make a good game even 


REVIEW: ARCHON 


more enjoyable, and for the exception- 
ally high standards that mark this and 
other Electronic Arts products. 
Although Archon would be better if 
it had some game options and if it 
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placed less of an emphasis on arcade 
skill, it is still a great game: fun, yet not 
mindless; involved, yet not hard to 
learn; and rewarding and varied enough 
to be played again and again. Ш 
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Photo 1: The chess-like strategy board of Archon. When two pieces meet on the same 
square. the action transfers to a combat battlefield (see photo 2). 


Photo 2: The Archon battlefield. Here. a dark goblin prepares to strike a light Rnight. 
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EPSON LQ-15S00 


Minor miracle. 


You've never seen anything quite like the new 
Epson LQ-1500 Business Printer It switches 
effortless! back and forth between draft and 
letter-quality printing, on fanfold or single sheet 
paper And it does it at a price every office can 
afford. 


Two for one. 

With the LQ-1500 in draft mode, you can race 
в dead. fui 
Or how Epson got two се tesgis 

astonishing printers to = 
ster than the average 
dai heel. 
occupy the same space. ‘risaie 
; ' m = нди m Е spami and 
WI 
The new LO- 1500. definition you ДЗ 
"Min think possible in a dot 


matrix. And with the LQ-1500's 15.5-inch carriage, 
your spreadsheets and ledgers can take on a 
distinction they've never had before. 

The secret. 

The Epson LQ-1500 is the logical extension of 
sanie outstanding dot matrix printers. Instead 
of nine "wires" forming each letter, however, the 
LQ-1500 has 24. So you get letter-quality characters 
to rival fine office typewriters. In proportional. 
Italic And condensed, expanded, subscript. 
superscript and over 200 other different typefaces. 
A]l without changing a print wheel. With the 
LQ-1500, you can even create 128 characters or 
symbols of your own and add them to the printer's 
internal memory. 
String of miracles. 

For Epson, the LQ-1500 is just one more in a long 
line of miracles, many of which are also on display 
at your neighborhood computer dealer. 

And like all products in the Epson line, the 
LQ-1500 is now backed by a one-year warranty 
on parts and labor, ready to go to work with just 
about any personal computer made, and available 
in more places than any other brand. 

But that's not really miraculous. That's just Epson. 


The way the 19-1500 

goes from high-speed 
m draft...to letter quality 
printing is а positive 
miracle! 


Actual LQ-1500 print sample. 


| Number one. And built like it. EPSON 


EPSON AMERICA, INC. 

3415 Kashiwa Street, Torrance, California 90505 

Call (800) 421-5426 for the Epson dealer in your area. In California call (213) 539-9140. 

Epson is a registered trademark and 12-1500 is a trademark of Epson America. Inc. * With optional tractor unit 
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512Kbyte 
SemiDisk" 131095 


Time was, you thought you couldn't afford a 
SemiDisk. Now, you can't afford to be without one. 


256K 512K  1Mbyte 
SemiDisk 1, S-100 $895 $1095 $1795 


IBMPC $1095 $1795 
TRS-80 Model II $1095 $1795 
SemiDisk II, S-100 $1395 $2095 


Battery Backup Unit $150 


Time was, you had to wait for your disk drives. The 
SemiDisk changed all that, giving you large, 
extremely fast disk emulators specifically designed 
for your computer. Much faster than floppies or 
hard disks, SemiDisk squeezes the last drop of 
performance Sd of your computer. 


iDisk Systems, Inc. 


Box GG ша erion On 97075 (503) 642-3100 | 


SemiDisk and SemiSpool: 
SURE-FIRE WAIT-REDUCTION! 


Time was, disk emulators were afraid of the dark. 
When your computer was turned off, or a power 
outage occurred, all your valuable data was lost. 
But the SemiDisk changed all that. Now, the 
optional Battery Backup Unit helps take the worry 
out of power interruptions. It keeps the SemiDisk 
powered for up to 5 hours during a power failure. 


Time was, you had to wait until your printer finished 
printing to use your computer. That's changed, too. 
Now, the SemiSpool print buffer in our Version 5.0 
software, running under CP/M 2.2, frees your 
computer for other tasks while your data is printing. 
With a capacity up to the size of the SemiDisk itself, 
you could implement an 8 Mbyte spooler! | 


But one thing hasnt changed. Thats our 
continuing commitment to supply the fastest, 
highest density, easiest to use, most compatible, 
and most cost-effective disk emulators in the 
world. 


a 

SemiDisk. 

It's the disk the others чә trying to сору. 
A 


Its a good 


mimic of the 
IBM Personal 
Computer, 

but its 
packaging 
needs revision 
[OI JarO 
BY RICH KRAJEWSKI 


SYSTEM REVIEW 


The Chameleon Plus 


he Chameleon Plus is an enhanced 

version of the Chameleon, an IBM PC- 

compatible that was announced in 
1982. Like the $1995 Chameleon, the $2895 
Chameleon Plus is a portable computer that 
can run three different operating systems: MS- 
DOS. CP/M-86. and CP/M-80. Seequa Com- 
puter Corporation, based in Odenton, Mary- 
land. designed the Chameleon Plus to be com- 
patible with MS-DOS and IBM Personal Com- 
puter software iri particular. 

After using the Chameleon Plus for three 
months, I've come to believe that Seequa has 
almost succeeded. | loaded a wide variety of 
software—all marked "for the IBM PC-—into the 
Chameleon Plus, and it ran most of it without 
complaint or mistake. 

The Chameleon Plus is intended for business 
people who want a computer and enough soft- 
ware to get running, and who want IBM com- 
patibility but who don't necessarily want an 
IBM. These people are willing to trade the 
security of the IBM name for a lower price. 
Hobbyists will reject the Chameleon Plus 
because it has no built-in expansion capabil- 
ity Home computerists will be turned off by 
the price, which is lower than that of an IBM 
PC but is still too high for the home market. 

The original Chameleon had only single- 
sided floppy-disk drives and 128K bytes of 
memory. The price of the Chameleon Plus in- 
cludes 256K bytes of memory: a 9-inch green 
monitor; two 5 4-іпсћ, double-sided floppy-disk 
drives; an IBM-style keyboard; a serial port: a 
parallel printer port; a 5-MHz 8088 micropro- 
cessor: and a 2.5-MHz Z80A microprocessor. 
In the software department you get MS-DOS 
version 1.25, Perfect Writer, Perfect Calc, Perfect 
Speller. and Microsoft's BASIC-86. 

The Condor | database program and the GW 
BASIC interpreter are supposed to come with 
the machine, too, but so far Seequa has been 
substituting IOUs for these programs. Can you 
imagine buying a computer system that's sup- 
posedly bundled with software and getting an 
IOU instead of the software? Strangely enough. 
thats happening. 


THE CASE OF THE CHAMELEON PLUS 
Before | opened the Chameleon Plus. | had to 


carry it home. Let me tell you, that machine 
is heavy—28 pounds heavy. | could probably 
have endured the weight if it weren't for the 
handle, which is cold, poorly shaped, and no 
friend to hands. If you grab the handle just a 
little off center. the machine tries to wrench 
itself out of your hands. The solution, if you 
do buy one of these things, or if your uncle 
gives you one for your birthday. is to purchase 
a Kaypro carrying bag. I've heard from reliable 
sources that the Chameleon Plus fits just dandy 
into it, and it makes toting the machine a 
bearable task. 

The Chameleon Plus opens as shown in 
photo 1: place your finger between the latch 
and the knob, then pull the latch out and up. 
Notice in the photo how the finger strains. This 
latch was definitely not designed for arthritic 
hands, nor was it designed for frequent open- 
ings and closings 1 would pass up the 
Chameleon Plus (as well as its fewer-featured 
relative, the Chameleon) because of that latch. 
There are plenty of inexpensive, easy-to-open 
latches available for a manufacturer to choose 
from. Why did Seequa purposely choose such 
a rotten one? | hope that someday the product 
designers at Seequa will replace this painful 
latch with a small, easy-to-open, metal latch. 

And while they're doing that, they ought to 
redesign the case of the machine. It’s a metal 
case, which has the virtue of durability, but un- 
fortunately it mars the furniture. The unit does 
have some tiny rubber pads on its bottom, but 
they help only when the machine is lying flat. 
When you prop it up on its carrying handle, 
the cases unprotected rear edge engraves 
designs on your desk. 

The display screen is like any other good 
monochrome display: it has fine contrast, a 
sharp 80-character by 25-line image, and com- 
fortable brightness. It can also show high- 
resolution graphics with its 640- by 200-pixel 
matrix. Unlike good displays. though. this one 
tends to waver: the characters start undulating 
every so often, which is not on my list of de- 
sirable display characteristics. | suspect the 

(text continued on page 328) 
Rich Krajewski is a technical editor at BYTE. He can 
be reached at POB 372, Hancock, NH 03449. 
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(text continued from page 327] 

problem is an inadequate or poorly 
regulated power supply, but the system 
is no less guilty for that. 

The Chameleon Plus has an outlet for 
connection to a composite color moni- 
tor. As with the IBM PC, the Chameleon 
Plus can display 16 different colors in the 
text, with up to 4 on the screen at one 
time in medium-resolution graphics 
mode. According to the Chameleon Plus 
Users Manual, the Chameleon Plus has 
16K bytes set aside for display memory, 
which is enough to handle one screen 
of graphics, ` 

The keyboard (made by Key Tronic) is 
much like the IBM PC's, except that the 
Chameleon Pluss keys are springier. It 
took me a while to get used to the dif- 
ferent fee]. Two improvements it has over 
IBM's keyboard are the Caps Lock key 
and Num Lock key indicator lights, which 
tell you when these keys are active. 

The Chameleon Plus has an 8088 
microprocessor (which has a 16-bit inter- 
nal and ап 8-bit external data path) and 
a Z80A microprocessor (which has 8-bit 
internal and external data paths). This 
lets the Chameleon Plus tap two major 
sources of business programs—the IBM 
PC world and the CP/M-80 world. At 
least it does theoretically. In real life, 
though, it is more an IBM workalike than 
ап 8-bit CP/M machine. as I'll explain 


Photo I: Opening the Chameleon Plus can 
result in digilal pain. 
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later in this article. 

The Chameleon Plus comes with 256K 
bytes of RAM (random-access read/write 
memory) and 16K bytes of ROM (read- 
only memory). The ROM contains ini- 
tialization, booting, and some diagnostic 
routines. (It does not contain a BASIC in- 
terpreter as the ROM in the IBM Per- 
sonal Computer does, but the intended 
market for the Chameleon Plus—busi- 
ness people—will probably not care.) Ac- 
cording to Seequa, technically knowl- 
edgeable users can add 80K bytes of ex- 
tra ROM to the Chameleon Plus for 
special applications. Seequa claims that 
extra RAM can be added, too, with an 
external expansion box. I have not seen 
the expansion box (and, it appears. 
neither has anyone else), so | don't know 
how it affects the operation or portability 
of the computer. It cant make carrying 
the Chameleon Plus any easier. Without 
the expansion box, you wont be able to 
expand memory, but 256K bytes of 
RAM is enough for most of today's per- 
sonal computer applications. 

The two double-sided, double-density 
disk drives that come with the machine, 
the same kind used in many IBM PCs, 
hold 320K bytes each with the version 
of MS-DOS that is provided. If you buy 
MS-DOS version 2.0 (which you'll prob- 
ably have to buy from IBM because See- 
qua doesnt yet offer it), you'll be able 
to store 360K bytes on each drive. 

Every computer should have one 
parallel port for connection to a printer 
and one RS-232C serial port for connec- 
tion to a modem. The Chameleon Plus 
comes with these two ports standard. 
The utility program called Option lets 
you configure the ports, direct data from 
one port to another, set the speed of 
data transmission, and change the pro- 
tocol of the data. For example, you can 
tell the computer to send printer output 
to the serial port at 1200 bits per sec- 
ond, with even parity, 7 data bits, and 
| parity bit. 

A drawback of the ports is their lack 
of labeling. Once again, Seequa has 
made a packaging error. To be sure, this 
is a drawback that is easy to overcome, 
but only with the help of a dealer or the 
user's manual. It is a nuisance that See- 
qua could have easily avoided. 

The power supply is designed to 
operate with either 110 or 220-volt 
power, but your dealer must make the 
switch for you. Seequa advertises an op- 


tional battery pack for the computer, but 
a spokesman for the company told me 
that it's not yet available. i have no idea 
how long the battery pack will take to 
recharge or how long it will provide 
power, but guess what? Seequa doesn't 
know either. 


THE MYSTERY OF THE MISSING 
OPTIONS 

Seequa advertises several options for 
the Chameleon Plus: the expansion 
chassis, extra RAM, the battery pack that 
l've already mentioned, a hard disk, a 
second asynchronous-synchronous serial 
port, an IEEE-488 bus port, an analog- 
to-digital converter, an RGB (red-green- 
blue) color-monitor interface, and an 
8087 math coprocessor. On the software 
side you can purchase two additional 
operating systems, CP/M-86 and 
CP/M-80, 

This is an admirable selection of op- 
tions that, surprisingly, seems geared to 
the scientist. For instance, the analog-to- 
digital converter is certainly not for 
business applications. The converter, the 
IEEE-488 bus port (which controls scien- 
tific instruments), and the 8087 math 
coprocessor are for the laboratory. 

Though this is an admirable selection, 
it is also a misleading опе; two dealers 
I spoke with said that they did not have 
in stock the expansion box nor about 
half of the other options. One said that 
the expansion box was not available, 
while the other said that he could order 
one for me. Whom to believe? | called 
Seequa, and a spokesman confirmed 
that the options in question were not 
available (see the “At a Glance” box on 
page 329), but he promised that even- _ 
tually they would be. This leaves the last 
chapter in this mystery unwritten, for we 
do not know if Seequa's promise will be 
fulfilled. We shall have to wait and see. 

You could. of course, tell yourself that 
you don't need options; the Chameleon 
Plus can handle the usual applications 
programs—word processors, spread- 
sheets, databases—without accessories. 


SOFTWARE 


MS-DOS version 1.25, standard on the 
Chameleon Plus, works exactly like PC- 
DOS version 1.1 as far as the business 
user is concerned. You can also buy 
CP/M-80 and CP/M-86. If you want, you 
can buy PC-DOS version 2.0 from an 

(text continued on page 332) 


AT A GLANCE 


Name 
Chameleon Plus 


Manufacturer 

Seequa Computer Corp. 
8305 Telegraph Rd. 
Odenton. MD 21113 
(301) 672-3600 or 

(800) 638-6066 


Components 

Size: 8 by 18 by 15% 
inches 

Weight: 28 pounds 
Processor: 5-MHz 1648-bit 
8088 and 2.5-MHz 8-/8-bit 
Z80A 

Memory: 256K bytes 
Display: 9-inch diagonal. 
green phosphor. built-in 
monitor: 80 characters by 
25 lines; nonadjustable: 
composite color video jack 
Keyboard: IBM PC-style 
Mass storage: Two 54-inch 
floppy-disk drives, 320K 
bytes each 

Expansion capability: 
None 

МО interfaces: One 
RS-232C serial port and 
one parallel printer port 


Software 

MS-DOS 1.25, BASIC-86, 
GW BASIC. Perfect Writer. 
Perfect Calc, Perfect 
Speller, Condor I, C-Term 
communications program 


Optional Hardware 
Second RS-232C port $49 
4-channel, 8-bit analog- 
to-digital converter $49 
RGB monitor interface $49 


8087 coprocessor $320 
Optional Software 
CP/M-80 version 2.2 $150 
CP/M-86 S60 
Perfect Filer (runs 

under MS-DOS) $495 
Documentation 


User's manual, 147 pages: 
MS-DOS, 154 pages: 
Microsoft BASIC, 69 pages: 
BASIC reference guide. 149 
pages; Perfect Writer/ 
Speller, 377 pages; Perfect 
Calc, 346 pages 


Price 
$2895 
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The memory graph shows the standard and optional memory available for the computers under com- 
parison. The graph of disk storage capacity shows the highest capacity of a floppy-disk drive on each 
of the computers. The bundled software graph shows the number of software packages that are in- 


cluded with the system. The price graph shows the costs of the Chameleon and the IBM PC with two 


5%-inch, double-sided. double-density. floppy-disk drives: a monochrome monitor with connection ap- 
paratus; color-display capability; a printer port and a serial port: 256K bytes of memory: the standard 
operating systems for the computers being compared: and their standard BASIC interpreters. The Apple 
Пе includes a monochrome monitor, two disk drives, 64K bytes of memory. and a printer port and a 


serial port. 
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The rear of the Chameleon Plus, pictured on a 4-inch grid. Notice the lack of The top of the Chameleon Plus with the cover removed. Servicing the unit 
labels and the trap door. should be easy because of the accessibility of the components. Unfortunately, 
there is no room for expansion. 


* 
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The graphs of BASIC program performance and disk access in BASIC show the times for running the benchmarks in listings 1 and 2. The 
system utilities graphs show how long it took to format and copy a disk (adjusted for 40K bytes of disk data) and to transfer a 40K-byte 
file using the system utility programs. The spreadsheet graph shows how long the computers tock to load and recalculate a 25- by 25-cell 
spreadsheet using Microsoft's Multiplan. 
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ow theTE554II makes | 
short work of long problems. 


Whenever you can solve capabilities. This way you can out of your calculator with the 
complex problems quickly and work out linear regressions, per- Calculator Decision-Making 
accurately, you’re ahead of the mutations and combinations, just Sourcebook. It gives you step- 
game. And that’s exactly what to name a few. by-step examples of the best 
the T1-55-II does for you. By The TI-55-I] also gives you techniques used for solving math- 
giving you 112 pre-programmed enough programmability to ematical, scientific and statistical 


functions (like definite integrals), eliminate a lot of repetitive key problems. And we've included a 
it allows you to take short cuts punching. Our Constant Mem- special section on how to pro- 
without losing accuracy. You'll ^ ory"' keeps programs and data gram your 11-55-11. 


accomplish a lot more in less on tap, even when the calculator So next time you're facing 

time which means increased is turned off. So once you've another time-consuming 

efficiency. entered a formula, you can simply problem, cut it down to е 
With our TI-55-II you can put in the variables to get your size with the TI-55-11. [ 


tackle problems you thought solution. The Liquid Crystal Dis- 
could only be solved with higher- play shows your answers in stan- ‘TEXAS 


priced programmables. You’re not dard, scientific or engineering IN STRUMENTS 


only getting the standard slide notations — clearly and precisely. Creating useful products 
rule functions but also statistical We also help you get the most and services for you. 


Copyright © 1983 Texas Instruments 
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(text continued from page 328) 

IBM PC dealer. PC-DOS 2.0 gives you the 
advantage of additional disk space and 
slightly faster disk access time. It runs 
with no glitches on the Chameleon Plus, 
as far as [ can tell. The only problem in 
the MS-DOS department is the TIME 
command. In either version of MS-DOS, 
TIME keeps terrible time; it loses about 
2 seconds every minute, This means that 
programs that rely on time updates will 
run poorly. 

Currently, Seequa provides BASIC-86 
with the Chameleon Plus. This lets you 
run most IBM BASIC programs that do 
not use graphics. Seequa promises to 
send GW BASIC to its customers one of 
these days. GW BASIC, | understand, is 
completely compatible with IBM 
BASICA, but ] haven't seen it yet. 

The word-processing programs that 
come standard with the Chameleon Plus, 
Perfect Writer and Perfect Speller, are 
similar to other word-processing pro- 
grams and are perhaps better. These two 
programs have a number of advanced 
features that you would expect to find 
on a dedicated word processor. For in- 
stance, Perfect Writer has commands 
that let you transpose words or letters. 
Most other word-processing programs 
require that you either type the items 
over again or use the command for mov- 
ing blocks. However, these simpler pro- 
grams are also simpler to learn than 
Perfect Writer and Perfect Speller. 

Perfect Calc is a spreadsheet program 
that's also standard with the Chameleon 
Plus. І would rate it as average because 
there are several more sophisticated 
spreadsheets on the market (for ex- 
ample, Lotus 1-2-3). 

As for the optional CP/M-80 operating 
system, a surprise awaits you: Seequa's 
version of CP/M-80 does not open the 
world of CP/M-80 software to you. At 
best, it lets you get your toe in the door. 
But in no way could anyone say it leaps 
ahead of you, opens the door wide, and 
bows low when you pass through; See- 
quas version of CP/M can read only 
disks that are in the IBM PC CP/M-86 for- 
mat. And good luck finding CP/M-80 
software in CP/M-86 format. Even See- 
qua doesn't sell any. 1 understand Zenith 
Data Systems may carry some 8-bit soft- 
ware in this format, but what a patch 
quilt. Га rather have a guaranteed source 
of software. 

In its helpfulness, Seequa gives you the 
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name and address of a company that 
sells a disk-translation program, called 
Crossdata, for $99. The program enables 
your computer to read different disk for- 
mats. So, if you want to "run software 
from the vast library of CP/M-80 software 
currently available" as Seequa's ads say 
you'll be able to do with its Chameleon 
Plus, you'd better make sure your dealer 
stocks the software in a format the 
Chameleon Plus can read. Or be willing 
to spend another $99. 

One Chameleon Plus dealer | spoke 
with said that he could transfer most 
CP/M-80 software onto Chameleon Plus 
disks. This is a point to remember if you 
intend to buy this machine—make sure 
the dealer can help you get CP/M-80 
software if you plan to use 8-bit software. 
Actually, І talked to a couple of 
Chameleon dealers about this and they 
claimed that there is very little call for 
Chameleon Plus 8-bit software. 


PERFORMANCE 


The "At a Glance" box shows the results 
of a comparison of the Chameleon Plus, 
the IBM PC, and the Apple ile. The 
BASIC benchmarks that | used to test the 
disk access and program performance 
of the computers are shown in listings 
] and 2. The benchmarks for system util- 
ities and standard spreadsheets are quite 
different from our previous benchmarks 
and require some explanation. 

Since much computer time is spent 
transferring files from disk to disk, ! 
measured how quickly the system 
utilities (DISKCOPY, COPY, etc) of the 
three computers were able to perform 
this function. The results are presented 
in the system utilities graphs. 1 also tested 
how quickly the machines ran a popular 
applications program, Multiplan. 

Before you start writing letters to me, 
let me say ] know that the times | 
measured are functions of the computer, 
the applications program, the operating 
system, and the test files. | know that if 
1 had used different programs or files, 
the times might have been faster or 
slower. Don't get upset because you feel 
that your favorite applications program 
would have done the job better. This is 
not a comparison of applications pro- 
grams; this is a comparison of computer 
systems. The numbers are for com- 
parison only—to demonstrate whether 
one computer saves more time than 
another in typical applications. 


| placed the test files on otherwise 
blank disks to avoid unknown delays due 
to random disk file arrangement. The ap- 
plications program was in drive A, the 
test file in drive B. 1 always began timing 
from the last keystroke needed to begin 
the action under test; 1 stopped timing 
when the cursor reappeared. 

] did the spreadsheet tests on a 25- by 
25-cell spreadsheet. | didnt use the 
spreadsheet provided with the 
Chameleon because I wasn't as familiar 
with it as 1 am with Multiplan. 

The IBM PC 1 used had 256K bytes of 
RAM on its motherboard and another 
256K bytes on a QuadRAM board. I did 
not use any of the QuadRAM software, 
but that does not mean the board did 
not affect the operation of the IBM. The 
PC also had an IBM monochrome board. 


IMPROVEMENTS NEEDED 


The Chameleon Plus is basically a good 
machine. It served me well for the three 
months | used it. As a matter of fact, ! 
wrote much of this review on the 
Chameleon Plus. However, as you've 
probably gathered by now, | feel that the 
machine could use a bit of improving. 
It needs a padded, balanced handle; a 
nondestructive case; a small, metal latch; 
a copy of Crossdata ог a similar program 
thrown in when you buy CP/M-80: 
labeled 140 ports; and no IOUs, And See- 
qua ought to stop advertising ас- 
cessories that aren't available and, in- 
deed, may never be. 

if Seequa doesnt or can't include 
Crossdata, then I think it ought to offer 
8-bit applications software with the 
proper disk format for the Chameleon 
Plus. With the recent introduction of the 
IBM Portable Computer, Seequa will 
have to work extra hard to stay com- 
petitive; providing a convenient source 
of 8-bit software is one way to do it. 


DOCUMENTATION 


| received my first version of the 
Chameleon Plus several months ago. 
With that first machine came a typo- 
graphically hard-to-read and incomplete 
manual that was utterly useless. Never- 
theless, І thought that the machine itself 
was very useful. Before the latest version 
of the Chameleon Plus arrived, 1 was go- 
ing to recommend to you cognoscenti 
who read BYTE that you shouldn't let the 
bad documentation steer you away from 

(text continued on page 334) 
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The best price/performance ratio of any 212A modem on 
the market today for under $500! That puts ProModem 
1200 on top of the stack. Compare the 26 features. You'll 
see why. Only ProModem offers all 26. 15 are exclusive. 


They're important features. The Real Time Clock/Calen- 
dar for example. Used with Applications Programs, or 
the OPTIONS PROCESSOR, gives you pre-set timed 
operation of the modem. Also, time and duration records 
of all calls. The convenient HELP command makes 
ProModem easy to use. It promptly displays the In- 
structions Menu whenever there's a question about 
what to do next. With Call Progress Detection, you can 
"tell" ProModem to do things like automatically "Redial 
When Busy." 


It’s the only modem that lets you expand into a full 
telecommunications center with add-ons. The OPTIONS 
PROCESSOR gives you Data Store and Time Base Con- 
tinuity with battery backup, Personal/Business Tele- 
phone Directory, and Automatic Receipt/Transfer Buffer, 
expandable to 64K. The OPTIONS PROCESSOR also 
enables ProModem to operate unattended, with or 
without your computer. 


The optional 12-character ALPHANUMERIC DISPLAY in- 
dicates modem operating status, system diagnostics, 
message status, phone numbers, and real time clock 
data. . . to name just a few. 


Together, these standard and optional features give you 
a sophisticated electronic mail and communications 
capability unmatched by any other modem in this class. 
And, there's more. See your local dealer for additional 
information and a demonstration. He'll show you why 
ProModem 1200 is tops. 


ProModem1200 from... 


Prometheus Products, Inc., 45277 Fremont Blvd. 


Fremont CA 94538, (415) 490-2370 


NOW AVAILABLE 
*iBM PC ProModem plug-in card 
- *ProCom Software 
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212A Modem Comparison Chart* | 


STANDARD FEATURES 
300/1200 Baud (212A) 
Intelligent Microprocessor 


Tone and Pulse Dialing 


Hayes Command Compatible 
(Works with Smartcom™) 


Additional telephone jack 
with exclusion switching 


Analog loop back self test 


Self Test at Power Up 


Call Progress Detection (Busy, Dial 
Tones, Trunk Busy, etc.) 


Speaker and External Volume Control 
Full Complement of Status Lights 

8 Swilch Selectable power-up defaults 
Adaptive Dialing 


Auto Redial on Busy 


Ergonomically designed easy to 
read front display panel 


Internal Stand-Alone Power Supply 
Built in Real Time Clock/Calendar 


Help Command 


300 baud connect while maintaining 
1200 baud RS-232 link 


EXPANDABLE OPTIONS 
Automatic Receiver Buffer 

Automatic Transmit Buffer 

On-board Personal/Business Directory 
Buffer, Expandable to 64K 


Auto Logon Macros 


Auto message transmission tg 
groups of numbers 


Records call duration 


12-character Alphanumeric Display 
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"Comparison made 
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the basis of the 
best information 
available to 
Prometheus al 
time of printing. 
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this computer because, for most pur- 
poses, all you have to do is buy a book 
about how to use the IBM PC and you'll 
learn how to use the Chameleon Plus. 
The difference in price between the IBM 
and the Seequa more than makes up for 
the additional cost of the books. 

Fortunately all that rigmarole is no 
longer necessary because the 
Chameleon documentation has been im- 
proved tremendously. The manual now 
includes unpacking and setup instruc- 
tions, as well as enough information to 
get you started on the applications 
software. 

The documentation for the optional 
CP/M-80 operating system is another 
story. The CP/M-80 user's manual sup- 
plied with the Chameleon Plus version 
of CP/M-80 is just a reprint of Digital 
Research's CP/M Operating System Manual. 
It is far from being a "user's guide"; it 
is, instead. a programmer's guide. The 
average purchaser of the Chameleon 
Plus with the CP/M-80 option will be on 
his own when it comes to using CP/M-80. 
Fortunately, several good CP/M-80 
guides are available, but it's disappoint- 
ing to be left in the lurch by Seequa. 


THE MANUFACTURER 


Seequa Computer Corporation has been 
in existence since 1979. It is a privately 
owned corporation. The firm seems to 
be growing, but that may change with 
the introduction of the IBM Portable 
Computer. If the company were to fold, 
the dealers that sold the Chameleon Plus 
will not, so you will probably still be able 
to obtain service for the machine. The 
Chameleon Plus uses no unique com- 
ponents as far as I can tell, so replacing 
parts should not be a problem. Of 
course, even if the IBM Portable 
becomes a big success, Seequa may still 
survive. 


SERVICE 


According to the warranty, service for the 
Chameleon Plus is available from 
authorized Seequa dealers. The machine 
has a warranty for 90 days. Since you 
know that all computers break eventual- 
ly, you ought to check with your local 
dealer to find out what the repair costs 
might be. It may help swing your pur- 
chase decision either toward or away 
from the Chameleon Plus. 

(text continued on page 336) 
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REVIEW: CHAMELEON PLUS 


Listing 1: The IBM PC and Chameleon Plus benchmark programs. 


LISTING i 


5 REM: THE DISK WRITE BENCHMARK FOR THE IBM PC 
40 AS="1234567812345678123 4567812345678" 

60 BS=AS+AS+AS+AS 

80 NR=512 

100 OPEN "b:test" FOR OUTPUT AS #! 

140 FOR 1=1 TO NR 

180 PRINT £l, BS: 

200 NEXT | 

220 CLOSE 

240 PRINT "DONE" 


5 REM: THE DISK READ BENCHMARK FOR THE IBM PC 
10 NR=512 

20 OPEN "b:test" FOR INPUT AS £1 

30 FOR 1-1 TO NR 

40 BS=INPUTS(I28, 1) 

50 NEXT I 

60 CLOSE 

70 PRINT "done" 


5 REM: THE SIEVE BENCHMARK 
10 SIZE = 7000 

20 DIM FLAGS(7OOI) 

30 PRINT "start опе iteration" 

40 COUNT =0 

50 FOR i20 TO SIZE 

60 FLAGSII) = I 

70 NEXT I 

80 FOR 1-0 THEN 170 

90 IF FLAGS(I|=0 THEN 170 

100 PRIME =1+1+3 

110 K=t+PRIME 

120 IF KSIZE THEN 160 

130 FLAGSIK) -0 

140 K=K+PRIME 

150 GOTO 120 

160 COUNT = COUNT + | 

170 NEXT | 

180 PRINT "done: COUNT." primes found" 


5 REM: THE CALCULATION BENCHMARK 
10 NRz5000 

20 DEFSNG A-Z 

30 A= 2.71828 

40 B=3.14159 

50 C= 1 

60 FOR 1=1 TO NR 

70 CaCeA 

80 C=CeB 

90 С= СА 

100 C=C/B 

110 NEXT I 

120 PRINT "done" 

130 PRINT “error = ';C-1 


e've long recognized that suc- 
W cess in today’s ever-changing 

marketplace requires a 
willingness to try something new. 
To bring the technology of market- 
ing up to the technology of the 80’s. 

At C.Itoh Electronics, that means 
more than offering the latest pro- 
duct advancements. It means using 
the innovative marketing and capi- 
tal resources necessary to bring 
those products to the world. 

That's why, from the very begin- 
ning, C.Itoh Electronics has consist- 
ently maintained a strategy of total 
involvement in the high technology 
electronics industry. This includes 
marketing a wide variety of indus- 
trial electronic products, while at 
the same time, engaging in research 


and development, cross licensing 
and venture capital investing. 

In addition to developing and 
marketing its own unique products, 
C.Itoh Electronics buys products 
from many international manufac- 
turers and sells them through U.S. 
sales offices, sales representatives, 
distributors and ОЕМ s. More than 
10 Japanese manufacturers who 
market their products in the U.S. 
are currently represented. 

C.Itoh Electronics also procures 
products from more than 30 U.S. 
based manufacturers and markets 
them worldwide, mainly to Japan, 
where these products are then dis- 
tributed through C.Itoh’s affiliate 
companies. C.]toh Electronics is 
always searching for new product 


A World of Quality 


CITY [LECTRONWIS 


C.ITOH ELECTRONICS HAS SOME NEW IDEAS 
ABOUT DOING BUSINESS IN THE WORLD. 


ideas to develop and bring to market. 
No other company is better at 
bringing high technology to market. 
Perhaps, because in addition to 
exploring new ways of doing busi- 
ness, few other companies can draw 
on the experience and global re- 
sources of C.Itoh & Co., Ltd., our 
parent company. This multi-national 
organization has more than 125 
years of business experience and 
thousands of employees linked 
through a worldwide network of 181 
offices in 81 nations. These include 
41 offices in Japan and 403 affiliated 
companies around the world— with 
annual sales exceeding $50 billion. 
It's no wonder that when it comes to 
bringing high technology to market, 
C.Itoh Electronics has the best ideas. 


(text continued from page 334) 

The two dealers І talked to offer repair 
service. Dealer A offered a service con- 
tract for 5245 per year; dealer B said he 
did not offer such a contract, but said 
he would replace inoperative parts at 
price plus a “small markup" He couldnt 
teli me what the small markup would be. 
| am not a suspicious man, but I tend to 
shy away when facts cannot be given. 
You would be wise to do the same. 


AVAILABILITY 


Certainly availability is a factor in 
deciding which computer to buy. At 
press time, the two dealers I spoke with 
said that Chameleon Plus computers 
were available. Seequa recently moved 
into larger quarters and expanded its 
work force to keep up with demand. 

| also asked the dealers if they like the 
machine, its manufacturer, and if the 
machine is selling well. One said he sells 
10 Chameleons for every 1 Columbia 
portable microcomputer. According to 
him, "Columbia doesnt care about its 
dealers or customers. Seequa has been 
more responsive. Seequa has had prob- 
lems, but everybody is going to have 
startup problems" He said that the 
Chameleon also sells better than the 
Eagle, the Morrow, and the NEC АРС, all 
of which he offers. 

Here, | thought, is a testimony for See- 
qua. But further questioning cast doubt 
on its validity. "Do you” I asked, "make 
more money when you sell a Chameleon 
than when you sell one of the other 
brands?" І had him there. "Yes? he con- 
ceded, "but not always, and even when 
[ do make more, it is only a small amount 
more.” 


SUMMARY 


On its plus side, the Chameleon Plus is 
a reliable machine that offers more fea- 
tures and a lower price than the IBM Per- 
sonal Computer. On the minus side, it is 
hampered by several errors in ergo- 
nomics and support—the case, the latch, 
and the unavailable options come to 
mind. If [ could get quick delivery, if | 
didnt need to carry the computer, if 
there were a service facility nearby, and 
if | had a Formica desktop, | would con- 
sider buying the Chameleon Plus. But | 
wouldn't make up my mind until | had 
seen some of the other portables, such 
as the Panasonic Sr. Partner and the IBM 
Portable Computer. 8 
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REVIEW: CHAMELEON PLUS 


Listing 2: The Apple [le benchmark programs. 


LISTING 2 


5 REM: THE DISK WRITE BENCHMARK FOR THE APPLE НЕ 
40 A$S="12345678123456781234567812345678" 
60 В5=А5$+А5+А$+А$ 

80 NR-2512 

100 PRINT CHRS{4);"OPEN TEST" 

120 PRINT CHRS(4);"WRITE TEST" 

140 FOR 1=1 TO NR 

180 PRINT BS: 

200 NEXT | 

220 PRINT CHRS5/[4];"CLOSE TEST" 

240 PRINT "DONE" 


5 REM: THE DISK READ BENCHMARK FOR THE APPLE I! E 
IO NR2512 

20 PRINT CHRS(4]I"OPEN TEST" 

25 PRINT CHRS(4);"READ TEST" 

30 FOR l=] TO NR 

40 INPUT BS 

50 NEXT | 

60 PRINT CHRS(4)" CLOSE TEST" 

ТО PRINT "dene" 


5 REM: THE SIEVE BENCHMARK 
10 SIZE = 7000 

20 DIM FLAGSI700I} 

30 PRINT "start one iteration" 

40 COUNT=0 

50 FOR |=0 TO SIZE 

60 FLAGSiI) = 1 

70 NEXT I 

80 FOR 1=0 TO SIZE 

90 IF FLAGSil)ZO0 THEN 170 

100 PRIME -I4143 

110 К=1+ PRIME 

{20 IF KSIZE THEN 160 

130 FLAGSIK) 20 

140 К= К+ PRIME 

150 GOTO 120 

160 COUNT = COUNT + | 

170 NEXT | 

180 PRINT "done: COUNT" primes found" 


5 REM: THE CALCULATION BENCHMARK 
10 МК = 5000 

30 А= 2.71828 

40 В= 3.14159 

50 Се | 

60 FOR Ix] TO NR 

70 С=С,А 

80 С=С. В 

90 С= СА 


110 NEXT | 
120 PRINT “done” 
130 PRINT "error = “Cel 


“The office automation I bought 
for everyone in the corporation 
doesnt incorporate everyone.” 


Stop the shock...with the new Exxon Business Support System. 


Ап office automation system 
that can't support everyone in your 
corporation can lead to some very 
shocking experiences. 


The right power 
to the right people 


That's why Exxon Office Sys- 
tems now offers more practical office 
automation solutions that help every- 
one in the corporation to be more pro- 
ductive. With the Business Support 


System, Exxon extends its fully 
integrated line of office automation 
roducts to support managers, pro- 
essionals, administrators, and secre- 
tarial staff. 


Office automation for those 
who shape the corporation 


The Exxon Business Support 
System features the new EXXON 750 
Professional Workstation, designed 
with powerful, integrated software 
that lets you move instantly from 


OFFICE 
SYSTEMS 


ЕҖО 


The future...without the shock. 


Circle 135 on inquiry card. 
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text to graphics to data processing 
— without changing programs. 


Tying everyone together 


At the core of the Business 
Support System is the EXXON 8400 
Series controller. With its UNIX* 
based operatia system, it can inte- 
grate all levels of workstations to 
share information and programs. 
Everyone can keep track of sched- 
ules and meetings with time man- 
agement and calendaring functions, 
whether their workstation is an 
EXXON 500 Series Information Pro- 
cessor or a new EXXON 750 Profes- 
sional Workstation. 


For more information 


Call 800-327-6666, write Exxon 
Office Systems, P.O. Box 10184, 
Stamford, CT 06904-2184, or use the 
coupon below. 


*UNIX is a trademark of Bell Labs. 


Exxon Office Systems 

P.O. Box 10184 

Stamford, CT 06904-2184 

О Please send me more information about the 
. Exxon Business Support System. 

Û Please have your representative call. 


Name 


Title 


Address 
City 
Telephone 


State Zip 


800-327-6666 (In CT, 800-942-2525) 
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It gets better and better. 
Almost every 7 days we open a new Holiday Inn’ hotel 
inthe locations you want the most. 
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Circle 158 on inquiry card. 


New Qantex 7065. 
A fast printer at a slow price. 


No matter how heavy the traffic, our 
new Qantex 7065 multimode printer 
will Keep your documents flowing 
smoothly. At a very affordable price. 

Use it for data processing, and 
the 7065 zips along at 300 cps bidirec- 
tionally. Both user-defined formats 
and six-part forms capability are 
standard. 


Switch to word processing and 
fhe 7065 delivers near letter quality at 
125 cps. Plus features such as propor- 
tional spacing, justification, auto-un- 
derline and bold. 

And as a 65 cps letter quality 


340 BYTE * JUNE 1984 


printer, it's fast enough and quiet 
enough to leave the competition in 
the dust. You get high density double 
pass printing in your choice of some 
20 fonts. 

The 7065 is also a dot addressa- 
ble graphics printer with resolution to 


. ^44 x 144 dots per inch and a full com- 


plement of line drawing graphics. 
Besides being very fast, the 7065 is 
very compatible — with IBM, Apple, 
Lotus 1-2-3 and just about any other 
personal computer or software on the 
market. It offers builf-in bar code ca- 
pability. And its 500-million-plus char- 


acter print head and industriali quality 
construction are designed for long, 
hard use. 

To find out how quickly the 
Qantex 7065 could bring your infor- 
mation processing up їо speed, con- 
tact Qantex for details or a demo. 
Qantex, 60 Plant Avenue, Hauppauge, 
NY 11788. Call toll-free 800-645-5292, in 
New York State 515-582-6060. 


50 north atlantic 
Qantex 
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You can now 
give voice 
commands 
to the TI 
Professional 
Computer or 
use it as an 
answering 
machine and 
a smart 


telephone 
L E 22 


BY MARK HAAS 


HARDWARE REVIEW 


сл ww The Texas Instruments 


Speech Command System 


he TI Professional Computer can now 
ў listen to its master's voice and carry 
out the commands. The Texas Instru- 
ments Speech Command System is an ad- 
vanced voice interface and communications 
package that provides a base for sophisticated 
voice and data integration. The piggybacked, 
two-board speech-processing system is built 
around proprietary components, occupies 
one of the TI Professional Computer's expan- 
sion slots, and provides a combination of 
communication functions never before 
offered to the personal computer user. These 
functions include: 


*voice recognition 

evoice storage 

voice playback 

eintegrated telephone functions 
epulse or tone dialing 

edual-tone multifrequency decoding 
eselection of communications channel 


By combining these functions with the proper 
software, it is possible to give voice com- 
mands to any application and have an in- 
telligent telephone or a sophisticated tele- 
phone-answering machine, and more. 


SETTING UP THE 
SPEECH COMMAND SYSTEM 


The TI Speech Command System has three 
major components: the Speech Command 
System hardware, the Speech Command Sys- 
tem software, and the Transparent Keyboard 
software. These components work together to 
combine the functions described above into 
useful tools. In addition, Texas Instruments is 
offering a Speech Design Kit to software de- 
velopers to allow them to design additional 
applications around the hardware component. 

The average user does not need to know 
what the various components of the Speech 
Command hardware do. It is really a special- 
purpose computer system with its own pro- 
prietary coprocessor, designed to perform a 
limited number of tasks. Texas Instruments 
provides the software necessary to program 
this computer to perform its special tasks. You 
only need to install this piggybacked board 
into a slot on the TI Professional Computer 


system board and run a series of diagnostic 
tests. 

Installation is fairly straightforward. ! found 
it necessary to move some of the boards 
already installed in the system to accom- 
modate this new thicker board. (I have already 
installed an internal modem, a Winchester 
hard-disk controller, and an asynchronous 
communications board.) The speech board 
cannot fit in either the first or last slots, leav- 
ing only three possibilities. Because it is a 
piggybacked system, it takes a bit of care fit- 
ting the board into the narrow space (see 
photo 1). A wire connecting this board to the 
speaker on the main system board must also 
be installed if you intend to use the internal 
speaker. It takes a steady hand and perhaps 
a pair of needle-nose pliers to do the job. 

After the board is installed, the headset (or 
an external microphone and speaker) is con- 
nected and the diagnostics are run. Every 
function of this complex system is tested, even 
the voice quality. It was a bit of a shock when 
the computer first started talking to me. This 
is not synthesized speech but rather the 
reproduction of someone's voice that had 
been stored as data on the diagnostics disk. 
When the tests are successfully completed, 
the system is ready to be used. 

The software for the Speech Command Sys- 
tem is contained on two disks that in my case 
had to be copied first onto the hard disk. 
Before the system can actually be used, a 
number of commands must be issued from 
the operating-system level, and they must be 
used in the proper order. Some of these com- 
mands also have one or more arguments as- 
sociated with them that may or may not be 
included, depending on how you will be using 
the system. It took me awhile to sort out the 
numerous software components. 

First, a command file called CALIBRAT is 
used to determine the gain setting necessary 
for your particular voice and microphone. It 
can also be used to actually set the gain, too. 
Then, if your computer uses a Winchester 

(text continued on page 342) - 
Mark Haas is the technical director at Osborne/ 
McGraw-Hill (2600 Tenth St., Berkeley, CA 94710). 
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REVIEW: TI SPEECH 


AT A GLANCE 


Name 
Speech Command System 


Manufacturer 
Texas Instruments 
Data Systems Group 
Austin, TX 78769 


Price 
$2600 


Hardware Required 

Texas Intruments Professional Computer 
with 192K bytes of RAM: hard disk 
recommended 


Documentation 
Hardware installation and test manual: 
Speech Command software users manual 


Audience 


Serious computer users or users with 
special needs 
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(text continued from page 341) 

hard disk, you invoke WINPATCH to 
modify the speech system for use on a 
hard disk. Next, you enter PCSPEECH 
to install interrupt vectors in the oper- 
ating system and load the control soft- 
ware into the Speech Command hard- 
ware. PCSPEECH can also contain argu- 
ments for setting the gain (previously 
determined by using CALIBRAT), the 
output volume, and a switch to turn the 
Smartphone (described below) on or 
off. The manual accompanying this sys- 
tem presents several examples of batch 
files that can be used instead of invok- 
ing each of these commands individual- 
ly. At this point you are finally ready to 
do something. 


THE TRANSPARENT KEYBOARD 


The Transparent Keyboard software pro- 
vided by Texas Instruments allows the 
user to enter data into the computer by 
voice. What this data is and how it is 
used is left up to the individual, al- 
though a number of predefined vocab- 
ularies are provided for applications 
such as Lotus 1-2-3 and EasyWriter. | 
used the Transparent Keyboard and a 
vocabulary | designed to verbally enter 
commands into my word-processing 
software, PeachtText, to write this article. 
І can insert and delete, scroll forward 
and back by line or page, perform block 
moves and cursor movements, and even 
save my file and return to the operat- 
ing system without touching the key- 
board. But not having to touch the key- 
board is not the point here. What is im- 
portant is that | can concentrate on 
writing this article without having to 
remember which function key is the one 
that will insert a line, which one will 
delete a line (they are next to each 
other), and then have to move my hand 
from the keyboard to enter it. All І have 
to do now is say "split" to insert a line 
and "line delete" to delete a line. All this 
does not come easily, however. 

In order to use the Transparent Key- 
board, you must first define a vocabu- 
lary (or use one of the prepared ones) 
and then teach the computer to recog- 
nize your voice. The Speech Command 
(SC) software allows you to accomplish 
this. After initializing the system with all 
the preliminary commands described 
above, entering “SC” will activate the 
Speech Command software. 

The Speech Command software, by 


the way, can do a number of things 
besides defining the vocabulary for the 
Transparent Keyboard. These include: 


eactivating a sophisticated telephone 
management system 

esetting up a calendar'tickler manager 
“setting up a dictation system 


Defining a voeabulary comprises 
several steps. First, the words you want 
the system to recognize must be deter- 
mined and typed into the system. The 
system uses these only as a prompt 
later when you are teaching it to 
recognize your voice. If, for instance, 
you type COPY but say "directory" it will 
recognize the word “directory” Of 
course, any language can be used. too. 

Next, the equivalent keystrokes these 
words will activate must be defined. 
Alphanumeric keys, control codes, func- 
tion keys (alone or in conjunction with 
Control, Shift, and Alternate), and even 
phone pad keys can be used. In fact, any 
key or legitimate combination of keys 
can be used because you can enter this 
data either literally (COPY for the word 
“сору"). as a hexadecimal code (using 
a caret | ^ | as a prefix), as а key code 
(using a tilde | ~ | as a prefix), or as a 
phone pad command (using two tildes 
| ~~ | as prefix). All the codes are con- 
tained in an appendix to the users 
manual. A definition can contain up to 
254 characters. Thus, it is possible for 
one voice command to activate a whole 
series of commands that would normal- 
ly be entered manually. 

Up to 50 words may be defined in any 
one vocabulary. but if more words are 
necessary, there is a mechanism that 
allows you to switch among several 
vocabularies. For example, during my 
test of this system І defined one vocab- 
ulary for the operating system and 
another for PeacHText. The two vocab- 
ularies totaled more than 50 words. In 
my operating system vocabulary I in- 
cluded a command called EDIT. The 
equivalent keystrokes defined for EDIT 
look like this: 

PT^ODED ^OD^^2 
PT is the name of the PeachText com- 
mand file. The “OD defines the hexa- 
decimal code for a carriage return. This 
combination causes the Peachfext pro- 
gram to start. ED and the second car- 
riage return then tell PeacHText that 1 
want to edit a file. Finally, the 7^2 tells 
the Speech Command System to swap 


vocabularies, turning off the operat- 
ing-system vocabulary and turning on 
the PeachText vocabulary. Whenever | 
say "edit" at the operating-system level, 
these characters are presented to the 
system as if | had entered them 
manually. 

Once the second vocabulary is ac- 
tivated, only the words contained there- 
in will be recognized. It is possible, 
therefore, for the same word contained 
in two vocabularies to have different 
keystrokes specified for it, and thus ob- 
tain different results. For instance, the 
word "delete" in my operating-system 
vocabulary produces the string DEL, 
while the same word in my PeachText 
vocabulary produces the equivalent of 
the Delete key. 

There must be another switch in the 
second vocabulary to get back to the 
first one (or to a third one that, in turn. 
will lead back to the first). In my case 
| have defined the command DOS to get 
me back. This keystroke definition ends 
with 771 to switch back to the first 
vocabulary. 

The vocabulary words and their 
equivalent keystrokes are entered in two 
columns on a series of screens in the 
SC software: words on the left, key- 
strokes on the right. After all definitions 
are entered, they are saved onto disk 
by pressing function key F8. 

It is then necessary to teach the com- 
puter to recognize your voice. The SC 
software makes this an easy two-step 
process. First, words are entered by say- 
ing each one once as it is pointed to by 
the SC software. Since it is nearly im- 
possible to say any word exactly the 
same way twice, the words are then up- 
dated by repeating each word a num- 
ber of times to average the variations 
in the way a word is pronounced. 

The degree to which the system is 
recognizing your voice can be tested 
using a builtin test function. АП the 
words of a vocabulary are displayed on 
the screen and as you say each one, in 
any order, the system tries to recognize 
and point to it. The screen also displays 
a number from O to 9 as an indication 


of the degree of fit as each word is 


Photo 1: The TI Speech Command 
hardware consists of the plug-in circuit 
card, a headset and extension cord, and 
a modular phone cord to connect the 
circuit card to a telephone wall jack. 


REVIEW: Ti SPEECH 


recognized. In addition, the highlighting 
used to point to a recognized word will 
be either green (high degree of fit), 
yellow (moderate degree of fit), or red 
(marginal recognition). This information 
can then be used to update those words 
with marginal or moderate recognition 
until all words test green. 

After all the vocabularies are deter- 
mined, the equivalent keystrokes de- 
fined, and the system taught to recog- 
nize your voice, you still need to install 
these vocabularies into the system and 
turn on the Transparent Keyboard fea- 
ture. Assuming you've already per- 
formed the steps outlined above (CALI- 
BRAT, WINPATCH, and PCSPEECH]}, the 
next step involves a bit more user inter- 
action. 

From the operating system the com- 
mand TPKSETUP is entered. TPKSETUP 
changes the keyboard interrupt vector. 
If you intend to use more than one 
vocabulary. it will be necessary to also 
add a numerical argument to the com- 
mand, based on the size of the vocab- 
ulary files you want to include, plus 
some overhead figure to tell TPKSETUP 
how much memory to reserve. If you 
don't reserve enough memory. not all 
the vocabularies will be able to be in- 
stalled at the next step in the process. 
It then will be necessary to start again 
from scratch by rebooting. | found this 
a rather roundabout way of dealing with 
this problem, but it seems that once 


TPKSETUP is run, you can't run it again 
without rebooting. 

Next, the command TPK is entered. 
Here you are asked for the number and 
names of the vocabularies you wish to 
use, whether you are using a headset 
or microphone. and which vocabulary 
you want to activate first. If you didnt 
reserve enough memory when using 
TPKSETUP then TPK will not load all the 
vocabularies. But at least it will teil you 
how much memory you should have re- 
served. Assuming you did reserve 
enough memory, you can now begin 
using voice input. 


USING VOICE INPUT 


The first command I gave the computer 
was "directory return; which caused the 
directory of the entire hard disk to scroll 
by, all 317 files (actually, it was two com- 
mands). I noticed that it seemed to be 
scrolling a bit more slowly than usual. 
Then I noticed that if І issued another 
command, even just a "return; while 
the directory scrolled by, it started 
scrolling faster. This would appear to in- 
dicate that the Speech Command Sys- 
tem, operating in the background, could 
degrade performance to some degree. 
To test the degree to which perfor- 
mance was affected. I ran three of the 
standard BYTE benchmarks while the 
Transparent Keyboard was enabled. The 
first test 1 ran was the Sieve of 
(text continued on page 344] 
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The system can pluck 
recognized words from 
a stream of words, and 
string together multiple 
recognized words. 


itext continued from page 343) 

Eratosthenes (see January 1983 BYTE, 
page 283). Surprisingly, it ran in 2 
minutes 38.2 seconds, exactly the same 
time it ran in before the speech hard- 
ware was installed. Next, I ran the disk 
write and read benchmarks, using the 
hard disk for convenience. This time, 
however, the times were slower. running 
7.8 and 5.5 seconds respectively, in- 
stead of the 7.1- and 5.1-ѕесопа times 
recorded previously. These times repre- 
sent iO percent and 8 percent degrada- 
tions. (See "The Texas Instruments Pro- 
fessional Computer’ in the December 
1983 BYTE. page 286, for a table listing 
all the benchmark times.) 

Since 1 originally noticed the slow- 
down during display scrolling, І next 
issued a TYPE command from the oper- 
ating system to display the contents of 
a 53K byte file. Without the Transparent 
Keyboard enabled, the file scrolled by 
in 59.8 seconds. With the Transparent 
Keyboard enabled it took | minute 43.6 
seconds, a 73 percent increase in time. 
Again, if | issued another command dur- 
ing the scrolling, the scrolling would 
speed up. 

| brought this problem to the atten- 
tion of Ken Bice of Texas Instruments 
while | was at the Fall 1983 COMDEX 
in Las Vegas. It turned out that TI was 
unaware of the slowdown but was ex- 
tremely interested in my findings. The 
following week, Ken called me with a 
complete explanation of the problem. 
The Transparent Keyboard software, it 
seems, patches in its own keyboard de- 
coding routine by changing an interrupt 
vector (see my December 1983 review). 
Every time application or system soft- 
ware checks for keyboard input, it has 
to pass through this extra code. The 
TYPE command does this after every 
character displayed, thus the significant 
slowdown. Reading and writing to disk 
does this less frequently. When a ver- 
bal command is uttered and recognized 
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by the speech system, the keyboard 
checks pass through less code since 
there is data in the keyboard buffer, and 
the processes then speed up. Apparent- 
ly it would take a major revision of the 
Transparent Keyboard software to fix 
this. 


DISTINGUISHING VOICES 


An important factor to consider when 
evaluating a speech system is how well 
it recognizes your voice. 1 defined а 
simple vocabulary consisting of words 
beginning or ending in plosives, such as 
"type" and "edit; as well as words be- 
ginning or ending in sibilant esses such 
as "search" and "thesaurus" I also in- 
cluded combinations of similar words 
such as "delete" "line delete" and 
“word delete" and "scroll forward" and 
"scroll back.” The results were interest- 
ing. 

The system had no trouble distin- 
guishing the similar word combinations. 
The words "delete" “line delete” and 
"word delete" as well as the two scroll 
commands were never confused. The 
sibilant esses proved to be no problem 
either. But ! did have trouble with the 
plosives. | attribute this more to my dic- 
tion. however, than to some shortcom- 
ing in the system. since further testing 
by another individual showed no prob- 
lem, and a serious effort on my part to 
more clearly pronounce the words 
resulted in improved performance. Also 
the system has the ability to pluck 
recognized words from a stream of 
Words, such as a sentence, and string to- 
gether multiple recognized words. 

Г also wanted to test the system to see 
how well it recognized a female voice. 
Using the same vocabulary as before, 
[ had my sister-in-law (who has a distinct 
midwestern accent but excellent diction) 
teach the system to recognize her voice. 
In most cases the recognition (closeness 
of fit) was greater, especially on the 
words that had given me trouble. 

Next, І wanted to test how well voice 
recognition could be used as a security 
device, responding only to my voice. 
Using à vocabulary based on my voice 
data, І had my sister-in-law speak the 
contents of the vocabulary. There was 
no recognition whatsoever. Since our 
voices are markedly different, this didn't 
surprise me. | then had my brother-in- 
law try the same thing. Though our pro- 
nunciation is somewhat different, our 


voice qualities are very similar. This time 
the system recognized every word. 
Using the built-in test facility of the SC 
software, І looked for closeness of fit. 
In most cases the closeness of fit was 
moderate to marginal, although one 
word did score a nine. | would not 
recommend using this system as a secu- 
rity device, 

Ambient sounds are present in any of- 
fice environment. Although І didn't test 
this system in an office, 1 did try to simu- 
late it by having others talk in the back- 
ground and make other loud noises 
while | used the system. 1 could detect 
no adverse effects on system perfor- 


mance. 


Finally, | tried changing my voice, 
speaking in a moderately higher pitch 
as might be the case when one has a 
cold. This time the system did have 
trouble recognizing my voice and 
missed most words. 

The only other probiem | encountered 
concerned false triggers, the issuance 
of a command when none was spoken. 
Whether this was due to ambient 
sounds (the fan on the computer is 
quite noisy) or a bug in the software. it 
can become not only quite annoying 
but dangerous. There were enough of 
these false triggers that | would hesitate 
to recommend using the Transparent 
Keyboard feature for important work. | 
made sure there were no words defined 
in my vocabulary that could cause irre- 
parable damage should they be invoked 
accidentally. For example, | did not in- 
clude the QUIT command in my Peach- 
Text vocabularies because invoking it 
would cause the entire file to be lost. 
On several occasions during the writing 
of this article І found PeachText sudden- 
ly stopping when no command had 
been spoken. Fortunately, it was ex- 
ecuting a norma! END and saving the 
file on disk. it was annoying, but not 
disastrous. These false triggers occurred 
only when the microphone on the head- 
set was on. | called TI to ask about this 
problem. According to TI, it seems to 
be a matter of a buffer overflowing, and 
they are working on it. 

It should also be noted that the Trans- 
parent Keyboard feature will not work 
with TI's communications software 
unless a patch is installed. TI informs me 
that this is a temporary solution and 
that with the release of MS-DOS 2.0 

(text continued on page 346) 


Who Stole The 1500 Letters 
From The Computer? 


Let's just say you've got to 
send a letter to 1500 different 
people. Would you like to 
spend 22.5 hours* or 
60 seconds of 


computer pe 
time? M 

» 
With ver ut dl 
a garden- e uoo 
variety 4 


f 
buffer, the " 
computer has 
to mix, merge 
and send 1500 
addresses and 1500 letters to the 
buffer. Trouble is, most buffers 
only store about 32 letters. So after 
32 letters, the computer's down 
until the printer's done. Altogether, 
you're talking 22.5 hours. 
In the case of our new (not to 
mention amazing) 


Sut there ç ,  ShuffleBuffer, 
that's : computer time 
Mailings t is 60 
believe ih Пр, repo, seconds 


Шал oa u You'd love my y flat. 

"S bue. Just give 
ShuffleBuffer one form letter and 
your address list, and it takes care 
of the mixing, the merging, and the 
printing. But that's not all 
ShuffleBuffer's stolen from the 
computer. Oh, no. 


Who Changed and 
Rearranged The Facts? 


Again, ShuffleBuffer's 
the culprit. You want 
to move para- 
graph #1 
down 
where 
#3 is? 
Want 9 
to add a oe 
chart or Qu 
picture? No 
problem. No mystery, either. Any 
buffer can give you FIFO, basic 
first-in, first-out printing. And some 
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THE BUFFER DID IT. 


Who Wants You To Catch 
А ShuffleBuffer In Action? 


You guessed it. We do. Just go to 
your local computer dealer and ask 
him to show you a ShuffleBuffer at 

work. Or, you can call us 
ss at (215) 667-1713, and 
ost? we'll clue you in on 
" all the facts directly. 
d 


buffers offer By-Pass; the ability to 
interrupt long jobs for short ones. 
But only ShuffleBuffer has what we 
call Random Access Printing — the 
brains to move stored information 
around on its way to the printer. 
Something only a computer could 
do before. Comes in especially 
handy if you do lots of printing. 

Or lengthy manuscripts. 
Or voluminous green 
and white spread „g у» 
sheets. And by the 

way, ShuffleBuffer — .4s 
does store up to 

128K of information 

and gives you a 


veo V 
wo у 
e ot” 


* Based 


я эһ оп ап average 

By Pass mode, too. ON 4000 character letter 
i & 128K buffer. 

And Who Spilled The m aid 

Beans 239 Times? 


Most buffers can't 
tell the printer to 
duplicate. 1f they can, 
they only offer a 
start/stop switch, Mu а ий P уд, m) dit. Pa 
which means you're care, че би ta re BEY mr 2 
the one who has to 
count to 239, Turn 
your back on your 
buffer, and your 
printer might shoot out 


"m T" M 


"T. as mr 
En 


тл s 
A 


ли "= a 
a room full of copies. vue omm 
ShuffleBuffer, however, e 
و س‎ LT 


does control quantity. 
Tell it the amount, and 
it counts the copies. 
By itself. 


So, What's The Catch? ! 


There isn't any. 
Sleuth 
| around. S 
You won't 
find another 
buffer that's as slick a 
character as this one. 
You also won't find one that's 
friendly with any parallel or serial 
computer/printer combination. 
This is the world's only universal 
buffer. 
With a brain. 


Су ShuffleBuffer 


The Buffer with a Brain 


а Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, РА 19004 
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The Speech Command 
software lets your TI 
PC send telephone 
messages and serve as 
an answering machine. 


{text continued from page 344) 
(due out by the time you read this) the 
problem will solve itself. 


OTHER FEATURES OF THE 
SPEECH COMMAND SYSTEM 
Besides allowing you to define vocab- 
ularies to be used with the Transparent 
Keyboard, the SC software can turn 
your Ti Professional Computer into a so- 
phisticated telephone messaging sys- 
fem. 

` In its most traditional role, SC software 
allows the TI PC to act like an answer- 
ing machine. You can "record" up to five 
greeting messages of any length. pro- 
vided you have enough disk space. You 
can then direct the system to play one 
of these messages whenever it answers 
the phone. You can program how many 
rings to wait before answering. too. 
When the computer picks up the line it 
immediately plays the chosen greeting 
message and then goes into record 
mode and awaits the caller's response. 
In most cases, the caller will simply 
leave a message of some arbitrary 
length. The message is saved after the 
caller hangs up, and the file is time and 
date stamped. Remember, the voice in- 
formation is being digitized and stored 
as digital data on a disk as any other 
type of file would be, not recorded in 
analog form as with a tape recorder. 
Consequently, the file can be time and 
date stamped, copied, and combined 
with other information such as a text 
description of the contents of the 
message. TI's software allows you to do 
all these things and more. 

The answering machine functions 
allow you to review the messages in two 
ways, either from the keyboard or 
remotely using a Touch-Tone keypad. 
Messages are stored in two groups: new 
messages that have been added since 
the last review, and older messages that 
have been previously stored. When per- 
forming this function from a remote 
location over the telephone, a four-digit 
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password must be entered first, and 
voice prompting then guides you 
through the rest of the process. You can 
even request the time and date of a 
message and the system will respond 
by voice. Again, this is not synthesized 
voice, but rather a real voice that has 
been processed and stored in a file and 
provided with the software. 

The SC software also allows your TI 
PC to become a message-sending sys- 
tem. It will automatically deliver a 
message you have recorded to every 
phone number listed in a directory you 
create and then optionally record any 
reply the called party may have. You 
program the system to begin calling at 
a certain time, to allow each phone 
called to ring a certain maximum num- 
ber of times before going on to the next 
number, and to keep trying unreached 
numbers until a certain cutoff time. The 
system will then start calling at the 
predetermined time, beginning with the 
first number in the directory. proceeding 
down the list. If a phone is not answered 
before the maximum number of rings 
programmed, the system will go on to 
the next number until the end of the 
directory is reached. At this point the 
computer attempts to call numbers not 
reached the first time, and so on until 
the cutoff time is reached. | 

One of the more mundane functions 
the SC software performs, but one that 
is fun to play with, is that of a dictation 
machine. You talk and it records. You 
can then play your words back. But you 
can also control the speed of playback 
without changing the pitch of the voice. 
Push a few buttons and you. too, can 
sound like the fast-talking man on the 
Federal Express commercials. As with 
any dictation machine, you can also 
move forward and back within the 
"recording" and pause at any point. 

Lastly, the SC software provides a 
calendar/tickler system. You can enter 
appointments, birthdays, and such, 
along with an associated date and time. 
You can choose to have a reminder 
placed on the screen when you first use 
the SC software on any given day. But 
this functionality is low, in my opinion, 
since you could be wrapped up for 
hours designing, say. a Lotus 1-2-3 
model and you wont be reminded of 
anything until you run the SC software 
again. This function could be quite 
useful if the tickler system were running 


in the background with the ability to 
play back a verbal message or pop a 
message onto the screen at any time no 
matter what other program you were 
running. 


QUALITY VERSUS QUANTITY 


The quality of voice reproduction in a 
system such as this is closely associated 
with the rate at which the recorded 
voice is sampled. The higher the sam- 
pling rate, the more bits per second, the 
greater the fidelity on playback. The 
price paid for this fidelity is the amount 
of storage needed to hold all this data. 
The new compact disk stereo players 
use a laser to record music at a sam- 
pling rate of 55,000 samples per sec- 
ond, and each sample is a 16-bit word. 
When recording is limited to voice only. 
several "tricks" can be performed to 
greatly reduce the volume of data nec- 
essary to produce intelligible speech on 
playback. 

When you consider that the recording 
rate of the Speech Command System is 
only 2400 bits per second, it's astound- 
ing that you can understand the play- 
back at all. TI has done a remarkable 
job of providing adequate voice quali- 
ty and high storage density. At this rate, 
a single 320K-byte disk is capable of 
holding up to 16 minutes of digitized 
speech, and a 5-megabyte hard disk can 
accommodate over eight hours of voice 
data. Tl accomplishes this minor miracle 
with a technique called linear predictive 
coding. or LPC. Basically, LPC converts 
the incoming voice signal into a series 
of numbers representing the coeffi- 
cients of an equation. This equation 
models the human vocal tract. Upon 
playback, these coefficients are then 
used to drive this artificial vocal tract, 
and speech is produced. One side 
benefit of this system is that long 
pauses between words or sentences are 
eliminated, and precious disk space is 
not used for "dead air.’ Also, this system 
is designed for voice recording only, 
and it does that very well. An attempt 
to record music resulted in a series of 
blips and squeaks, though they did have 
a definite rhythm. 


THE SMARTPHONE 


Another component of the Speech 
Command System is the Smartphone. 
The Smartphone provides a truly inte- 

(text continued on page 348) 


More For Your Micro 


Qubie' offers a few select products at low prices, 


with service and support not available elsewhere. 


1. Digital Signal 
Processing Modems 

The Quble' modems provide a 
high level of performance and quality 
at a price unmatched by m 
modems. This is made possible by four 
microprocessors which measure the 
tones being transmitted digitally, 
eliminating the need for expensive 
analog filtering devices. Both modems 
are Bell 212A compatible, and are 
capable of transmitting and receiving 
at 300 and 1200 baud. These auto-dial 
and auto-answer modems recognize 
the Hayes software commands. If you 
already are using a software package 
written for Hayes modems, like 
CROSSTALK or even Hayes' SMART- 
COM, you can use it on 
the Qubie' modems. 


PC212A/1200 
Internal Modem 
for IBM PC? 
and XT? 
Includes: internal modem, modular 
phone cable, card edge guide, instruc- 
tion manual, and the highly rated PC- 
TALK Ш communications software. Its 
tow profile design allows it to fit in just 
one siot, even on an XT. For just $20 
we can add an external serial port 
connector. This lets you use the serial 
port circuitry on the modem card to 
address external serial devices when 
you are not using your modem. 
PC212A/1200 $299. 


The 212A 
1200E 
Standalone 

Modem. 

The most economical way to p 
high speed data communications for 
any personal computer with a serial 
port. It supports al! Hayes commands 
and can use any Hayes compatible soft- 
ware package. К comes standard with 
its own cable to connect it to your 
computer, a modular phone cable, 
and manuali. $329. 


© Copyright Qubie' 1984 


Circle 279 on inquiry card. 


2. More Than Just 
Graphics on a 
Monochrome 
Monitor 


Now you can 
get graphics on an 
IBM PC monochrome monitor along 
with parallel port, seria! port, and bat- 
tery powered clock/calendar. it is the 
ideal solution for those who wish to 
do graphics using Lotus 1-2-3" The 
720X348 Hercules compatible resolu- 
tion of che MonoGraphPlus eliminates 
the eyestrain caused by the IBM 
graphics adapter with its lower 
640x 200 resolution. 


Graphics is just the beginning. 
W/e have added some popular features 
from the AST? family of multifunction 
boards. Standard features include a 
parallel printer port, and a battery 
powered ciock/calendar for automatic 
loading of the time and date. You can 
eveh order an optional serial! port for a 
serial printer, plotter mouse, or modem. 
All functions are 100% IBM compatible. 
And of course there is a one year factory 
warranty from AST Research and the 
Quble' Acid Test backing it al! up. 
MonoGraphPlus $449. Optional sertal 
port, 535. 


3. 30 Minutes of 
Standby Power, 
with Surge and EMI 
Protection Too! 

Have you ever had the misfortune 
to have the power fail or the lights 
blink right in the middle of doing 
something really important? You could 
have missed out on the frustration of 
losing all that work if your micro had 
a Qubie' $8200 Standby Power Supply. 
It is ready on just 1/1O0th of a second 
notice to run your PC for up to 30 
minutes after a power failure. It will 
also go into action should the power 
dip below the minimum required [a 
"brown-out"]. An audible alarm warns 
you to save your work to a disk and 
shutdown in an orderly manner. The 
SB200 also provides filtering of Elec- 
tromagnetic Interference [EMI], and 
surge protection which can reek havoc 
on your PC's internals or your data 
without you even noticing. 58200 200 
watt standby power, $329. 


IBM, IBAA PC and zT are registered trademarks of IBM Corp. 


New from 


Qubie" 
Bracket 


® 
RESEARCH INC. 


The Acid Test. If within 30 
days of purchase you are not completely 
satisfied with our products you may 
return them for a complete refund in- 
cluding freight to ship it back. Each 
product is warranted for one year parts 
and labor. Should service be required 
during this period our inhouse service 
department will fix the problem within 
48 hours or we replace the item. 


j Order Today! 


All prices include UPS surface freight and 

i insurance. Add $5 for two day air on 
modems and AST, $15 on SB200. For 
fastest delivery send certified check or 

[ credit card. Personal checks take 18 days 
to clear. Calif. residents add 6% sales tax. 

н Corporations & Institutions call for pur- 

I chase order details. 


11300) 821-4479 ТТ 
р" Free outside California Sy 


| (805) 987-9741 


Inside California 


| QUBIE’ 
Î 1809 Calle Alto 
{ Camarillo, Ca. 93010 


lempo House, 15 Falcon Road 
[London SW11 2PH, United Kingdom 


58200 
Standby Power Supply 


AST is à registered trademark of AST Research 
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[text continued from page 346) 
grated phone system for your TI PC that 
is capable of completely "hands-off" 
phone operation. j 
The Smartphone is activated by a soft- 
ware switch when invoking the PC- 
SPEECH command from the operating 
systern. By itself, the Smartphone allows 
you to make phone calls through your 
headset (or microphone) using the 
numeric keypad on the TI PC's keyboard 
to dial. it also allows any extension 
phone with a Touch-Tone keypad to use 
the Smartphone features, These fea- 
tures include: 


eredialing of the last number called 
speed dialing any number in a direc- 
tory using only three keys 
eeliminating incoming calls (callers 
hear the phone ring, not a busy signal) 
eswitching between tone and pulse 
dialing 

еда] tone detection 


The Smartphone becomes even more 
impressive when used with the Trans- 
parent Keyboard. 

Imagine yourself deeply immersed in 
an application, such as writing a review 
of a Texas Instruments product, when 
you suddenly realize you need to call 
someone at TI for information. While 
you're still using your trusty word pro- 
cessor you utter "Call ТІ“ and a few 
moments later you hear the phone ring- 
ing in your headset. You get the infor- 
mation you need, jotting it down with 
your word processor as you talk, press 
a key to hang up. and complete your ar- 
ticle. This is not a fantasy. What I just 
described is possible using the Smart- 
phone ín conjunction with the Trans- 
parent Keyboard. 


DOCUMENTATION 


Texas Instruments provides a compre- 
hensive manual detailing every function 
of the Speech Command System. It 
does a decent job of familiarizing you 
with the use of a fairly complex system. 
It provides several examples to aid in 
understanding and even suggests 
methods for streamlining system opera- 
tion. such as creating batch files for sys- 
tem initialization. A smaller, separate 
guide is provided for the physical in- 
stallation of the processor card, and it, 
too, clearly describes the process. point- 
` ing out trouble spots and supplying il- 
lustrations for clarity. 
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CONCLUSIONS 

Texas Instruments has provided a truly 
unique package of functions at a price 
that is only a fraction of that charged 
for less-capable, stand-alone voice- 
recognition systems. (If you don't think 
$2600 is cheap, then you should see the 
prices on the other systems.) TI also pro- 
vides a fair amount of software to allow 
you to do some useful things with your 
computer. But I think it will be the in- 
dependent software vendors who deter- 
mine whether this product succeeds or 
fails. 

You have to understand one thing. 
The Speech Command System is 
basically another computer within your 
Texas Instruments Professional Com- 
puter. TI provides two levels of software. 
There is the systems software that gives 
this computer its basic smarts—digitize 
a voice, reproduce a voice, detect Touch 
Tones or produce them, and so on. The 
second level of software is the applica- 
tion that runs on the TI PC and accesses 
the functions of this second computer, 
in this case the SC software and the 
Transparent Keyboard software, and 
combines them with its own logic to 
produce a useful product. Without the 
proper software the hardware is useless. 
At the same time, however, the user has 
absolutely no access to this computer- 
within-a-computer and cannot develop 
any other applications for it. Instead, a 
software developer needs to invest 
about $8000 to license the run-time 
software for integration into an applica- 
tion, and then needs to purchase a de- 
velopment kit to be used in conjunction 
with a high-level language to develop 
the application. Thus, any purchaser of 
this system will have to rely on (as yet 
nonexistent) third-party software devel- 
opers to provide new ways in which to 
use it. (Software developers interested 
in designing applications for this system 
should contact Bill Smiers at Texas In- 
struments in Austin, Texas.) 

The potential of voice input is exciting 
and could solve many of the problems 
now encountered with mice and touch- 
screens. There are perhaps dozens of 
specialized applications for this system 
(e.g., an aid to the disabled). All in all, 
1 found the Speech Command System 
quite impressive. With the exception of 
the false triggering, which is a problem 
| suspect TI will solve, the system per- 
formed as advertised. m 


Imagine your PC with 
Apparat add-ons. Imagine 
where it could take you. 


Special values from the hard disk 
experts. For example, imagine your IBM 
PC or Portable PC with hard disk capability. 
Apparat's external Hard Disk Subsystem 
is completely compatible, running DOS 
2.0 or 2.1 without modification or device 
drivers. And now you can get more capac- 
ity—22 and 33 MB formatted configura- 
tions—for less money. 22 MB for $2,295, 
33 MB for $2,995. Apparat also offers 
internal or external 10 MB drives at simi- 
larly low prices. 

owners—trade in your 10 MB 
drive for a larger Apparat hard disk 
drive. Our 22 MB drive is $1,299, but 
you pay just $899 with a trade-in of your 
existing 10 MB drive. Our 33 MB drive is 
just $1,799, but you pay just $1,399 when 
you trade in your existing 10 MB drive. 
Call the Apparat ordering hotline for 
trade-in details and shipping instructions. 

TEAC or Panasonic floppies. These 
half-height floppies are perfect for your 
PC, PPC, or XT. Call for trade-in prices on 
full-height floppies. 

New 28 pin EPROM programmer. 
Now Apparat has a new Prom Blaster for 
the PC, XT, PPC and PCjr to program most 
28 y EPROMS (including the 2764, 128, 
256), in addition to our original Prom 
Blaster that programs most 24 pin EPROMS 
..each $129. We also make an EPROM 
cartridge for the PCjr to accept your newly 
programmed EPROMS. 

PPC and PCjr. Apparat has developed 
new products for the IBM Portable PC. 
Now available is a 256K RAM card and a 
Combo card (P & 5). Both fit the PPC short 
slots. New for the PCjr is a 128K RAM card 
and a Combo jr card (P & clk). Both fit the 
side attachment. 

Other Ap add-ons. RAM cards 
forthe PC and XT— 64K $189, expandable 
to 51 2K. COMBO II card for the PC and XT, 
5 functions on one card — $189. CRAMBO 
card for the PC piggybacks COMBO II on 
64K RAM card— $359. 64K internal PRINT 
SPOOLER with parallel interface— $299. 
Stand-alone at $319. 

Warranty, All Apparat manufactured 
P.C. boards sold after June 1, 1984 covered 
by our exclusive lifetime limited warranty 
covering parts and labor. | 


Aw Apparat.inc. 


ADD ON AND ON AND ON AND ON AND ON 
ORDERING AND DEALER 
INFORMATION 
800/525-7674 


Prices subje to change without notice. 


| t yati E! dit. 


— 


cir ee te 1, eb 
E. * ' M ud i \ ) Tt pr ї 1 JA 
f Sayer DEDIT! M 
RN etur sd a 
AY 


" "RE АГ $) ig 
gat pm EN F 
ES e ^A 
ow Ж! кч t2 
a. rl gib е 674 1 


т Ы 
i i 
(55 
Al, 

s 


й e I|) T IT^ 
b N | 
r4 Fi 0 - * TE I’ is 


га 
L3 


j eC Ae gs) 
| dy dag Yeh ИУ 
4 EU IF ЮН pS L , 
il isa уу ву nr i 
ee ү р | 
EM 


DU ПЕТРО TY 
Fwy. bbw Vtt 
rb 


APPARAT TAKES YOUR PC TO NEW REALMS. 


4401 South Tamarac Parkway, Denver, CO 80237— Customer Service 303/741-1778 
Apparat retail outlets — DENVER: 4401 S. Tamarac Pkwy. 303/771-2032 * 5224 W. Warren Ave. 303/985-1217 
CHICAGO: 1844 S. Arlington Heights Rd. 312/640-0322 
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Hardware, software, periph- 
erals. . . can you think of any 
microcomputer product that 
you haven't seen advertised in 
BYTE? 


This is where success in the 
market begins. In BYTE. 
Where advertisers reach more 
than 430,000 paid readers. . . 
high-tech computer sophisti- 
cates who are the market's 
most active buyers. 


BUTE 


. THE INTERNATIONAL STANDARD 


They've all been 
advertised in 
BYTE 


And who are asked for tens 
of thousands of brand-name 
recommendations every 
month. 


If you're an advertiser, 
either of an established small 
systems product, or of the next 
revolution in the market, talk 
to us — we're the people who 
wrote the book on micro- 
computer marketing. Just call 
Pete Huestis, Advertising Sales 
Manager, at 603/924-9281. 


X BYTE is published monthly by M‘Graw-Hill Inc. with offices at 70 Main St., Peterborough, N.H.05458 


BROTHER HR15 


Costs about 
the same— 
but it's 
slower, 
noisier, and 
needs its own 
brand of 
ribbon. To 
be fair, it's 
lighter. * (But 
i eclipses 


the 
BROTHER 
totally!) 


Circle 179 on inquiry card. 


PICKING 


SILVER REED 
EXP500 
Okay, it's 
lighter—but 
its more than 
a whole word 
slower per 
second, it's 
noisier, 
lacks a buffer 
memory, and 
prints only a 
10"-wide line. * 
(JUKI 
triumphs 
again!) 


*Comparison based upon manufacturer's specifications 


rather than actual testing. 


SILVER REED 
EXP550 
You pay about 
$100 more, 
and it's 
slower, 
noisier, has 
no buffer 
memory, and 
lacks the 
refinement 
of our linear 
stepper 
carriage 
motor. À little 
wider print 
line, yes. À 
bargain, no.* 
(JUKI by a 
mile. ) 


QUME LP20 


Costs about 
$300 more, 
needs its own 
brand of 
ribbon, and 
takes only a 
96-character 
wheel. Is it 
worth it for 
just 2 more 
characters 
per second 
and a wee 
bit quieter 
machine?* 


(Sorry, 
QUME, JUKI 
gets the 
trophy.) 


DIABLO 620 


Costs about 
twice as 
much, weighs 
19 Ibs. more, 
and requires 
its own brand 
of ribbon. 
Pretty steep 
for a slightly 
quieter 
machine and 
2 more 
characters 
per second. * 
(The winner: 
JUKI.) 


a BE ВЕСТ 6100 
CONSIDER THESE FEATURES: 
Compatible with most 
personal computers (IBM, 
Apple, Kaypro, etc.), prints 
graphics, 2K buffer 
(expandable to 8K), 
bidirectional tractor feed 
option, proportional spacing, 
lightweight, 11" print line, 
uses 100-character drop-in 
daisywheel and inexpensive, 
easy-to-find IBM Selectric 
П® ribbon! Interchangeable 
interface and easy-to-read 
manual. Feature for 
feature, dollar for dollar, 
JUKI—the best all-round 
letter-quality printer 
nywhere! 


THERE ARE LOTS 


‘OF DAISYWHEEL 


PRINTERS IN THE 
FIELD. PICK SMART. 
PICK JUKI 6100. 


a ВЕ ВЕСЕ 


JUKI INDUSTRIES OF AMERICA, INC. 


ACORN DATA PRODUCTS BUTLER ASSOCIATES, INC, | CM DISTRIBUTION COMPUTER SERVICES INTL | CYPRESS DISTHIBUTING CO. | GENTRY ASSOCIATES INC. INFORMATION SYSTEMS INC. MICRO SOURCE OF TEXAS INC. 
1042 5. . Ste 50 | 82A Winchester St 7023 Little River Tnpk. | 560 Sylvan Ave. 1266 Lincoln Ava., Ste 108 7665 Currency Dr. 2420 E. Oakton St., Unit K 570 international Pkwy 
. C0 80112 Newton, MA 02161 Annandale, МА Englewood Cis, MJ 07632 | San Jose. СА 95125 Orlando, FL 32609 Arlington Heghts, t 60005 Richardson, TX 75081 

(303) 799-8900 (617) 964-5270 (703) 750-3885 (201) 569-6300 {408} 297-3000 (305) 859-7480 (312) 228-5480 (214) 630-5111 

nj fing: Pring’ Serving: : Serving: ng' 
MT. WY, CO. UT NM ME, MH. VT. MA, CT RI MD. DE, OC. VÀ METRO NY, E РА, NJ Н OCA, NV, AZ TN, NC, SC, MS, LA, AL. FL. GÀ |. WI, IL, MN, IA, MO, NE, ND. SÛ, KS | TX, OK, AR. LÀ 
DSSMANN COMPUTER SOUTHERN MICRO STAR-TRONIC DISTRIBUTING CD. TECHNOLOGY MARKETING CORP. VITEK WESTERN MICRO NATIONAL HEADQUARTERS: WEST COAST. 
TECHNOLOGIES DISTRIBUTORS 23976 Freeway Park Dr 2300 Valley View Lane. Ste 108 9306 Boardwalk Ave, TECHNOL JUKI INDUSTRIES OF JUKI INDUSTRIES OF 
6666 (d Collamer Ad. 8706 Roya! Lane Farrrangton Hills, Мі 48024 Dallas, TX 75234 San Marcos, CA 92069 10040 Bubb Road AMERICA. INC. AMERICA, INC, 
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A version of 
Modula-2 for 
the Apple II 


RES 02 27 
BY ERIC ELDRED 


SOFTWARE REVIEW 


Volition Systems 


Modula-2 


ow does Volition Systems’ imple- 
mentation of Modula-2 stack up in 
the hands of a nonprofessional 


Apple Pascal programmer? This review should 
answer that question. 


WHY MODULA-2? 


Modula-2 was designed for systems program- 
ming, so it has speedy low-level facilities built 
into a readable high-level language. You don't 
have to restrict yourself to one microproces- 
sor's assembly language. Modula-2 has inter- 
rupts and coroutines and can perform multi- 
tasking on the Apple Il. 

The language embodies the ideals of struc- 
tured programming. Its module concept is 
superior to Apple Pascal's intrinsic units both 
in ease of use and efficiency. The definition 
module, which replaces the interface section 
of a unit, can be compiled separately and can 
make teams work well together. Only the data 
that must be shared need be exported; every- 
thing else will be inaccessible and. therefore, 
protected against accidental or malicious tam- 
pering. Modules maintain type checking, and 
version checking protects against changing 
the definition module without recompiling the 
programs that depend on it. It is possible to 
do some of this in Apple Pascal but it is never 
easy (see Michael Feldman's "Information 
Hiding in Pascal" November 1981 BYTE, page 
493). 

Modula-2 remedies some of the problems 
of Apple Pascal (few units. no open arrays, 
limited I/O (input/output), etc.) but it doesn't 
force you to abandon Pascal entirely. Pascal's 
block structure is still there because variables 
exist inside the same procedures. Yet there are 
some arbitrary differences as well as im- 
provements in syntax, so it will take a Pascal 
programmer a few weeks to become comfor- 
table thinking in Modula-2. For example, see 
the connected example of source code in 
listing |. When you run this program, it will 
ask you to enter a real number, which must 
have a decimal point. If the number converts 
to integer 1, then the module Scheduler 
creates a status window and you can type 
anything into the top window while the trivia 
test is going on below. If what you type con- 


tains either of the two uppercase characters 
not on the standard phone dial, you will create 
another silly process. Statements in the form 
(*S..*) are directives to Volition's compiler. If 
you set (*SUPCASE:-TRUE;*) enter "|" 
(which divides CASE statements) as `! 


THE PRODUCT 


Let's take a closer look at the Volition Systems 
package. Three disks come with it: M2SYS:, 
M2LIB:, and M2PROGS:. Volition’s Advanced 
System Editor (ASE. pronounced "ace") and 
p-Shell (formerly "p-Nix") are available as op- 
tions on separate disks. 

On M2SYS:, there is a file called SYS- 
TEM.MODULA that replaces Apples SYS- 
TEM.PASCAL. This is the standard Apple 6502 
operating system, based оп UCSD Pascal 11.1, 
but the file is 40, rather than 41, blocks long 
(a block is two sectors, or 512 bytes). Your 
command prompt line will work exactly the 
same as in Apple Pascal. 

M25SYS: also contains a p-code ("pseudo- 
code: ог the instruction set of an imaginary, 
portable p-machine) interpreter, called SYS- 
TEM.APPLE, written in 6502 assembly code. 
It is 32 blocks long and is not much different 
from the Apple Pascal file it replaces, except 
that it has extensions for Modula-2. Because 
it does not have the two UCSD support 
routines IDSEARCH and TREESEARCH, it can- 
not run the Apple Pasca! compiler or any user- 
written Pascal programs containing TREE- 
SEARCH. 

Volition does not supply a Pascal compiler 
with the Apple system; therefore you must 
boot Apple Computers SYSTEM.APPLE and 
SYSTEM COMPILER on a separate disk if you 
wish to program in Pascal. Also, the system 
will crash if Pascal programs using long in- 
tegers are run under the Volition interpreter; 
this problem may be resolved in a later re- 
lease of Modula-2. Incidentally. many people 
who have made patches to the Pascal SYS- 

(text continued on page 354] 
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chusetts. He can be reached at RFD 2, English Range 
Road, Derry, NH 03038. 
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AT A GLANCE 


Name 
Modula-2 


Type 

Modula-2 one-pass p-code 
compiler. p-code interpreter, 
library modules, and utilities. 


Version 
0.3k 


Manufacturer 
Volition Systems 
POB 1236 

Del Mar, CA 92014 
(619) 481-2286 


Format 
58-inch disks, Apple Pascal 1.1 
format. unprotected 


Computer Needed 

Requires 64K-byte Apple Il+ or 
lle and two disk drives: 
SO-columns and lowercase input 
and display helpful but not 
essential; versions available for 
the Apple IIl, 64K-byte IBM PC 
(not XT or PCjr), 280/8080, and 
Sage li and iV 


Software Required 

Apple Pascal 1.1 or 1.2 (not 
1.0); Apple 1П version needs 
Pascal and SOS 


Documentation 

24[-page user's manual, §#- by 
| 1-inch 3-ring binder; Niklaus 
Wirth, Programming in Modula-2, 
2nd edition (NY: Springer- 
Verlag). 1983, 176 pages, 
hardcover 


Price 

$295 

with ASE, $395; 

Modula-2 User's Manual, $35; 
ASE User's Manual. $25; 
Wirth's book, $16; р-Ѕће!! 
available through UCSD p- 
System Users’ Society [USUS] 
and the International Apple 
Core 


Audience 

Systems and application 
software developers. individuals 
advanced in Pascal 
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(text continued from page 353) 

TEM.APPLE for various reasons will find 
most will not work with the new inter- 
preter unless done with SYS- 
TEM.ATTACH. 

The more recent Volition releases in- 
clude a file called SMALL.APPLE, which 
uses significantly less memory than 
SYSTEM.APPLE, and SMALL.COM- 
PILER, with which you can compile 
larger Modula-2 programs—as long as 
you do not employ real numbers. 


P-CODE COMPILER 


The centerpiece Modula-2 compiler was 
written in Pascal and is one block 
shorter than Apple Pascal's 75. It is a 
fast, one-pass compiler that compiles to 
p-code. 

Using a p-code compiler is significant 
because such programs can execute on 
other machines for which there is a suit- 
able p-code interpreter. (Even Apple I] 
Pascal code files can't run under the 
Apple 111 Pascal interpreter.) The Volition 
compiler has an option to flip the "byte- 
sex" of the code, so you can compile 
a program on a 6502-based system and 
then on a computer that has the high 
byte in opposite order, such as the 
68000. | think the Volition Modula-2 
system will be attractive to program- 
mers who want to reach a majority of 
the business market (Apple, IBM, CP/M, 
68000) with a single tested program. 

The compiler has some other ad- 
vanced features, including conditional 
compilation. I found it convenient to use 
with Volitions optional ASE edition. 
When the compiler caught a syntax 
error, it first reported an English phrase, 
not an error number. | then got a chance 
to enter the editor at the place the error 
was found, hit the space bar, and cor- 
rect it. After finding and correcting the 
error, | still had to start the compilation 
all over again. If you set the (*SDEBUG: 
-TRUE;") compiler option, a run-time 
error will report the procedure name, 
rather than some cryptic number. But 
there is still no true debugger with 
breakpoints or single stepping. 

The major difference between Voli- 
tion's implementation and  Wirth's 
Modula-2 standard is Volition's inclusion 
of PACKED variables, FORWARD dec- 
larations; and CODE procedures. 
PACKED variables and FORWARD dec- 
larations were included to save memory 
and disk space. (The FORWARD declara- 


tion could have been dispensed with 
because it is logically possible to write 
mutually recursive procedures in a 
roundabout fashion, but its inclusion 
does simplify work for a one-pass com- 
piler) The CODE procedures, which 
allow you to perform low-level opera- 
tions with p-code instructions, are not 
needed in standard Modula-2. Pro- 
grams that use any of these extensions 
will not be directly compilable with a 
standard Modula-2 compiler. Other dif- 
ferences occur between Volition’s and 
Wirths Modula-2. Volition uses IN- 
TEGER, rather than the standard CAR- 
DINAL, values for FLOAT and TRUNC 
and integer size limits for the maximum 
CASE label, DIV, and MOD. but these 
are more limits than violations of the 
Modula-2 standard. 


USING MODULA-2 


Volition has added most of the I/O and 
string-handling features that have made 
UCSD Pascal so popular, but they are 
located in the utility library on the 
M2LIB; disk. Thus the standard lan- 
guage is sparse, pure, and elegant, and 
the user has access to as much power 
as desired. There are minor syntax dif- 
ferences from the Pascal versions of 
some procedures. 

The utility library includes the module 
Decimals, which gives COBOL-ike for- 
matting “pictures” for business or scien- 
tific purposes. 

You will need to put the library (97 
blocks) and user files on the second 
drive because of the Apple's limited disk 
capacity. Much of the time it takes you 
to get used to Modula-2 will be spent 
in determining which module to import 
and which module is dependent on 
which. Because whenever you import a 
module you put it and its dependent 
modules in memory, you will quickly use 
up your workspace unless you are 
careful. The manual gives helpfui hints 
on how to maximize either compilation 
or run-time space. | had to make up а 
map of module dependencies. 

LIBCODE, the library manager on 
M2LIB:, is an improvement over the 
similar Apple Pascal LIBRARYCODE 
because 


* You can hide and unhide modules 
in the library to speed up the com- 
pilation process. 


€ You can remove definition 
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modules after all the implementation 
modules and programs have been 
compiled and they are no longer 
needed. 

e You can concatenate user modules 
into a program library that you can 
then compact by doing an update. 
* You can go into compiled program 
code, extract a module, and reuse it 
in another program. You don't have 
to disassemble it to get the source - 
text, you can make full use of it with- 
out its being a separate code 
fragment. 

* You have 64 slots in the standard 
library versus 16 in Apple Pascal. and 
module overlays are much superior 
to Pascal's segments. 


SOFTWARE BENCHMARKS 


Is Volition Systems Modula-2 any faster 
than Apple Pascal? To find out. 1 ran 
BYTE's Sieve of Eratosthenes prime- 
number generator program (see 
"Eratosthenes Revisited: Once More 
through the Sieve" by Jim Gilbreath and 
Gary Gilbreath. January 1983. page 
283). 

The Modula-2 program in listing 2 ran 
in 322 seconds (or about 11 percent 
faster) on the Volition system versus 363 
seconds for the Apple Pascal version in 
listing 3. 1 couldn't resist tinkering with 
the declaration order of the original 
benchmark. | declared the integer or 
cardinal variables before the array, re- 
versing the customary sequence of lines 
9 and 10. Though it’s not widely known. 
the UCSD p-machine was designed with 
more efficient storage instructions for 
the first 16 words of data in a procedure. 
so you should always declare the most- 
used scalar variables first and arrays 
(which take more space) last. Other 
Pascal compilers’ times may not im- 
prove using the modified Sieve shown 
in listing 3. 

The Modula-2 compiler also does not 
allocate storage in backward order as 
the Apple Pascal compiler does when 
you assign several variables the same 
type within the same statement. Thus, 
to be absolutely fair, | reversed the 
order inside the Pascal integer variable 
declaration (see line 9), but because 
those variables are still within the first 
16 words of data, it made no difference 
in running time. 

BYTE's original Modula-2 benchmark 

(text continued on page 356) 


FORTH 
COMPILER 


For APPLE" II & Пе 


$30.00......... 


Source Listing $20.00 
FLEX-FORTH is a full-featured 
FLG. standard FORTH with 

D OPERATING SYSTEM 

O FIG SCREEN EDITOR 

О COMPILER/INTERPRETER 

Û 6502 ASSEMBLER (with Macros) 
Compatible with DOS 3.2 or 3.3 

"Apple is a trademark of Apple Computer Inc. 


SURGE PROTECTOR 
6-OUTLET 


$59.95 
Plus $3.50 shipping/handting 
Dealer Inquiries Welcome 


GEOTEC 


1920 N.W. Milford Way 
Seattle, WA 98177 


Circle 395 on Inquiry card. 


ANNIVERSARY SALE 
MBC 550 Computer System 
only $999.00 
and get a monitor for only $1.00! 
Denver residents visit our retail store. 


@ SANYO 


Includes: 16 bit 8088 Processor 
128K RAM 
Built in disk drive 
Color Graphic board 
Software: MS-DOS 
Word-Star 
| Calc-Star 
| Optional: extra 64K —$60.00 (max 256K) 
second drive 5299,00 


DEVI COMPUTERS, INC. 
Buckingham Sq. Shopping Cir. 
1377 B South Joliet, Aurore, Co. 80012 
143033377108, 143031-337-9425 


Terms: Visa, Mastercard, Choice, Cashier's Check, 
Money Order. Personal checks lake 15 days to clear. 
Foreign customers: Leuer of Credit and 10% overseas 
handling charge. Prices subject ta change without notice. 
We reserve right to limit quantities. Not responsible for 
typo's. Freight charges $3.50 plus $1.00 per pound, 
minimum $3.50. Write for free catalog. 


Circle 397 on inquiry card. 


AFFORDABLE 
M-68000 | 
COMPUTER SYSTEM 


MEBKCPU ещ PR CPU, 20K statie RAM, 
| 2 en Tal por (as i 


ЖР Part, par t Eis 


mosiak 128 915 
NI ERES te cf Mur 
T Cor отра Ki ТОВ): ras. .00 
MGS ure wer $ ч 
| ‘fan, filter, A sot ud e uni 


Macro 


| MGAKABSM 168000 Macro Ass 
and Apple Hl Peat Wi 


улт» „= {ст 

UPS shíppin Йй һ 
COD COD orders ad ч anding Е 

Forelgn deis ава 

California residents add 6,5% tar 


EMS Microcomputer (455a 


PO o. Box 16115 * Irvine, CA 92713 


Circle 399 on inquiry card. 


cla 
June Spec 


RENT SOFTWARE 
dBase Il 100.00 


1-2-3 Lotus .. . 75.00 
Wordstar ... 15.00 
PFS Software. ....20.00 


FREE CATALOG 
Games / Business / Utilities / Education 
1-800-221-1031 Ccatitornia 
1-800-221-4568 an others 
619-481-0559 san Diego 


Circle 398 on Inquiry card. 


List Price — *Evalualion Und 
Basic Sm 
Model PC-100°* 5895.00 $795.00 
su eda 2" (128K) 
$1995 00 $1850.00 


Everything X ДЕ uy B 
for PC and 
Compatibles 


Computer Case with 
Power Supply & Fan (65 WATT). 


Computer Case w/o Power Supply & Fan 


| Keyboard . 


Най Heignt 0500 Disk Onve (360K) 
Disk Controiter 
Monochrome Graphics Board 
Color [xsptay Board 
Hard Disk (м Software. Controller. Case, 

Power Supply) 10Mb 
Note; “Special Introductory Ofer Expires Sept. 30. 1984 
* "Basit System PC-100 Includes Mother Board with 64K 
Expandable to 256K. Power Supply with Cookng Fan. Low 
Protile 96-Key or 83-Key IBM Compatible Detached Key- 
board. 2 Senat Ports. t Parallel Port, and Metal Case with 
Hardwares. 


MACROTRON SYSTEMS CORP. 


8147 Deimar Blvd. • St. Louis. МО 63130 


Tel: (314) 721-3356 


Terms; Prepaid check or money order. 
Visa or Mastercharge 


Circle 400 on inquiry card. 


(text continued from page 354) 

was not written in standard Modula-2 
syntax, so it would not compile. (The 
Apple Pascal benchmark wouldn't com- 
pile either until І changed the name of 
the program from "Prime; which ali- 
ased one of the identifiers, to “prime.’) 
When | tuned up the text, turned off 
range checking, and optimized both 
with addition instead of multiplication 
on line 18 (leaving the declaration order 
as in the originals). the benchmarks ran 
in 375 seconds for Volitions Modula-2 
and 451 for regular Apple Pascal 1.1. 
Both might run faster if the arrays were 
initialized with FillChar, but that was 
specifically disallowed because of port- 
ability concerns. The Volition system has 
FiliChar, but it should be used cautious- 
ly because it avoids some of the usual 
tight type checking. The Sieve article ex- 
plained how to turn off range checking 
if that were available, and so | did. 

The fourth column of the listings, 
which gives the offsets, or bytes, gen- 
erated, shows that the way these com- 
pilers work is different from what you 
would expect from the text files. The 
Modula-2 compiler left the message 
shown below the listing; the program is 
compact, occupying 176 bytes. This 
doesnt count the module InOut, which 
will also be loaded into memory at run 
time, before the timing starts. Note that 
procedures such as WriteString dont 
generate more code than Pascal's 
WriteLn, they simply make the program- 
mer do more of the work. 

In particular, observe that the Volition 
Modula-2 compiler uses comparative- 
ly few bytes for a FOR loop. | under- 
stand that Volitions president, Joel 
McCormack, invented a new method of 
coding the FOR. . TO. . .BY.. РО. . .END 
loops that saves the p-machine much 
space and time. Because benchmarks 
such as BYTE's mainly use this control 
structure, Volition's programs test faster. 
Other constructs might not be as effi- 
cient, but Wirth claims that Modula-2's 
CARDINAL type and the built-in INC 
procedure, to name a few, are superior 
to Pascal's. 

Please note that for some reason my 
benchmarks were slower than others 
BYTE gave for Apple Pascal, but some 
of my timings have been confirmed by 
Alan Anderson in an article submitted 
to Apple Orchard magazine. 

In my experience. Volitions Modula-2 


356 BYTE * JUNE 1984 


REVIEW: MODULA-2 


Listing 1: This program creates four windows on the screen to demonstrate some 
features of Modula-2. Each coroutine Ras memory space and processor time allocated 
by the modules Window and Scheduler. Note the similarities to Pascal (e.g., calling 
procedures by name or by value) as well as the differences (e.g.. expressions and an 


ELSE within CASE labels, ELSIF, and two methods of module unqualifying: 


FROM ... IMPORT or the alternative used in ReallnOut.ReadReal). See text for 


more information. 


MODULE WindyDay: 

(* multitask Modula-2 program "improved" from Joel McCormack's WindowDemo *) 
(*^$NOT "original. copyright 1982 by Volition Systems. all rights reserved" *) 

(*SSET "Old stock Apple Il keyboard?" FatherWoz ")(*SIF NOT FatherWoz THEN *) 
FROM Windows IMPORT WINDOW. Open, Write. WriteString, Borders: 

(“$TYPE "Remember. first compile definition and implementation modules" *) 

(‘$TYPE "you edit from Scheduler, and assign (*SSEG:=8;*) to definition." *} 

FROM Scheduler (* in M2-LIB:WindDemo.text *) IMPORT CreateTask, Sleep, Start; 

FROM Terminal IMPORT BusyRead: (° FROM Mouse IMPORT Swiss:*) IMPORT ReallnOut; 
FROM ASCII IMPORT esc; (* all these must be in library modules, prefix #5: *] 


PROCEDURE MaBell; 
VAR wind : WINDOW: 


BEGIN 
Open (wind, 11, 18. 5. 22); (° appears in center of screen *| 
LOOP 
WriteString(wind. ‘You can't dial these 2"); Sleep 
END 
END MaBell; 


PROCEDURE IsaacWatts: 
VAR wind: WINDOW: 


BEGIN 
Open (wind, 12. 1. 10, 16): (* toward left side *) 
LOOP 
WriteStringtwind. "little busy bee “); Sleep 
END 


END IsaacWatts: 


PROCEDURE WriteltOnTheWind: 
VAR ch: CHAR: wind : WINDOW; 
BEGIN 
Open (wind, 2, 24, 6, 15]; 
Borders (wind. '+', ‘|’. '-'): 
LOOP 
BusyReadich): 
IF ch = OC THEN Sleep 
ELSIF (ch = 'Q') OR (ch = 132C) 
THEN CreateTask (IsaacWatts. ‘What?’) 
ELSIF ch = esc THEN HALT 
ELSE Write(wind. ch) END 


END WriteltOnTheWind:; 


PROCEDURE OpenWindow; 
VAR number: REAL: choice: INTEGER: wind: WINDOW: CONST two = I + 1; 
BEGIN 
Open (wind. 0, 1, 39); 
WriteString(wind. "Won't you really type one number? ''); 
ReallnOut.ReadReal(number); choice :- TRUNCInumber); 
CASE choice OF 


two – |: CreateTask (MaBell, 'Phony']: 
CreateTask (WriteltOnTheWind, 'Typer'); Start 
[2.9: HALT 


ELSE OpenWindow 
END (* CASE Swiss ") 
END OpenWindow: 


BEGIN 
OpenWindow 
END WindyDay 
(*SEND*}("If stock Apple Il keyboard, set (*SUPCASE: = TRUE;*) at top first"). 


{° type anything in top window *) 
(* nice border around wind "J 


(* checks for character typed *) 
{* if not, continues *) 
{* Z : nC is octal *) 


(* types buffer in wind *) 
END (° if you have an Apple Ile 80-column card, ") 
(* you get inverse wind when you hit CTRL-O*) 


{* Scheduler creates status box, *) 
(* ‘Phony’, etc., appear in box when created *) 


runs about [0 to 20 percent faster than 
Pascal on the p-System, if you do not 
include disk-access time. More infor- 
mative comparisons could be obtained 
with other high-level languages. | believe 
that Modula-2 will run many times faster 
than BASIC or COBOL, but somewhat 
slower than most C or FORTH imple- 
mentations, everything else being equal. 
But I think Modula-2 is the most 
readable. 

It would be wise to heed the warning 
in the benchmark article, "Execution 
time of the Sieve program, of course, 
should be regarded as only one of sev- 
eral considerations in choosing a par- 
ticular language, system, or processor.’ 
For example, it took about 40 seconds 
to compile (without listing to the printer) 
and then load the Modula-2 Sieve pro- 
gram, versus 22 seconds for Apple Pas- 
cal. The Modula-2 compiler accesses 
the disk more, to find modules to im- 
port from the standard library. But you 
can edit the standard library or even 
package necessary library modules 
directly into the program and so reduce 
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the disk access. You might also place 
your files on a RAM (random-access 
read/write memory) disk. 


HASSLES 


І had only a few minor problems with 
the Volition Systems Modula-2 package. 
One was the documentation. Though 
complete, the manual is segmented into 
six parts, each with its own index. but 
there is no overall index and no com- 
mon reference chart or summary. You 
have to read through the whole manual 
before it makes sense. 

The last part of the manual is what 
you will need first—it is the implemen- 
tation guide for your system. This guide 
has important differences from earlier 
sections of the manual. For example, 
section one of the user's manual says 
FLOAT and TRUNC work with CAR- 
DINAL numbers and even gives an ex- 
ample of how they work. That example 
will not compile as listed because, as we 
discover later, the Apple implementa- 
tion uses the type INTEGER instead of 
the standard CARDINAL for those func- 


Listing 2: The Sieve of Eratosthenes prime-number program written in Modula-2. 
This program was compared to its Pascal equivalent, seen in listing 3. 


(° STO “PRINTER: °) 


MODULE Prime; 
FROM 
CONST 
VAR 


Size = 8190: 


awn —‏ ي کي يد 00 © 


BEGIN 


count ‘= 0; 


END: 


END: 
END; 
107 END: 
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4 
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7 
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7 
7 


133 END Prime. 


30 lines, 1750 words left 
176 bytes generated 


1° SRANGE: = FALSE; ") (* Note range checking off for speed °) 

{° Eratosthenes Sieve prime-number program in Modula-2 *| 

(° Original by Gunter Dotzel, ETH-Zurich. BYTE, January 1983, p. 290 °) 
(° Modified by Eric Eldred *) 


InOut IMPORT WriteLn. WriteCard, WriteString: 


i, prime, К. count. iter : CARDINAL: 
Flags : ARRAYIO. Size] OF BOOLEAN: 


WriteLn; WriteString(" lO iterations"): 
FOR iter :- | TO 10 DO 


FOR і: = 0 TO Size DO Flagsli] := TRUE END: 
FOR i :z 0 TO Size DO 
IF Flagsii) THEN 
prime := i + Î + 3; 
k := Í + prime: 
WHILE k « = Size DO 
Flags|k| := FALSE; 
INC(k. prime) 


(* WriteCard(prime.6): WriteLn: ") 
INC{count) 


114 WriteLn; WriteCard(count, 6); WriteString(' primes’) 


tions. Also. some examples in the first 
part of the text do not assign segment 
numbers to definition modules: there- 
fore, if you try to compile them as is, the 
compiler just breaks off. Later. the 
manual tells you what numbers to 
assign and how, but I wish | had been 
advised earlier not to try to type in the 
manual's examples. The ones that do 
work are on disk and can be compiled.- 

The sample programs on the PROG2: 
disk and on M2LIB: disk are an excellent 
tutorial to the Volition system. You 
should first print out the text files of 
these programs so you can follow along 
as you try to compile them. 

The manual advises that you are 
limited to IO significant characters for 
module names (the Modula-2 standard 
does not mention a limit). But two sam- 
ple programs on PROG2:, namely LIB- 
MODBTEXT and OBJECTMODBTEXT. 
have the same first 10 characters in their 
identifiers (NumberGenerator and Num- 
berGenerators). When 1 compiled the 
second program it overwrote the file of 
the first one without any warning. 1 
learned that it doesn't matter if you tell 
the compiler to give the code file a dif- 
ferent filename because the compiler 
uses the identifier in the text file and 
then adds a suffix SYM (or MOD in the 
case of implementation modules). This 
procedure is different from the UCSD 
Pascal compilers and deserves to be 
treated cautiously. 

i also had one probiem with the con- 
ditional compilation feature, using the 
(SIF, . THEN. . .SELSIF. ..SEBSE... 
SEND*) directives. At first, | could not 
compile more than one module at a 
time, as was suggested by David Carlisle 
in the Journal of Pascal and Ada (May/June 
1983). The compiler stops when it sees 
a period in the text. The compiler direc- 
tive (*SEND*) to end the choice must 
come once, before the last period. Each 
separately compiled module or pro- 
gram usually ends with a period, and if 
there is more than one the compiler 
cant find either a (*SEND*) or a (*SIF*). 
depending on which module ! chose at 
compile time. When I inquired about 
this, Volition Systems told me the com- 
piler had been changed somewhat from 
the 0.3a version Carlisle used, and that 
when using version 0.3k | should end 
each module prior to the last module 
with a semicolon instead of a period. 

(text continued on page 358) 
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(text continued from page 357) 
That worked fine. Tne documentation 
should be updated. 
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In addition to the user's manual and 
the tutorial disk, Volition includes 
Wirth's book, Programming in Modula-2, 


Listing 3: The prime-number program in Apple Pascal. Both prime-number 
programs were modified from the originals found in "Eratosthenes Revisited: Once 
More through the Sieve,” by lim Gilbreath and Gary Gilbreath. January 1983 


BYTE, page 283. 


("SL PRINTER: *] 


PROGRAM PrimePascal; 


CONST Size = 8190; 
VAR 


мэ бо يد‎ CM мл ج‎ Ww hi 


BEGIN 


= = == = = س لیا تیا بن D C‏ 


count = Û; 


ЕМО; 


END: 


END: 
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211 END (* PrimePascal *}. 


30 lines 
Smallest available space = 2349 words 


("К *) (* Note range checking turned off for speed *] 

(* Eratosthenes Sieve prime-number program in Pascal *) 

(* Original in BYTE, January 1983, p. 284 *] 

(* Modified by Eric Eldred 25 Dec 83 to compare to Modula-2 *) 


iter, count, К, prime, i : INTEGER 
Flags : ARRAYJO..Size] OF BOOLEAN: 


WriteLn WriteLn(' 10 iterations’): 
FOR iter ‘= 1 TO 10 DO BEGIN 


FOR i := 0 TO Size DO Flags|l| := TRUE; 
FOR | := 0 TO Size DO 
IF Flags{i| THEN BEGIN 
prime i= i| 4 i-- 3; 
k := | + prime: 
WHILE k <= Size DO BEGIN 
Flagsik| ;= FALSE: 
k:= k + prime 


1° WriteLniprime); *) 
count := count + | 


WriteLn; WriteLn(count.’ primes’) 


Table 1: These p-Shell utility programs add UNIX-like capabilities to the p-System. 
All of these shell utilities are written in Modula-2 and their source code is available. 


cat concatenates/copies input to output 
cl clears screen and home cursor 
cp copies any kind of file to another file 


writes current date to standard output 
writes command arguments to output 


ed invokes editor, and edits file if listed {ASE is too large to fit in memory along with 
Modula-2 on the Apple Il, but the original SYSTEM.EDITOR works fine here. 


f invokes SYSTEM.FILER. 


is catalogs files on disk 


searches input for string and writes lines to standard output; can search files listed 


mc invokes compller (this won't work on Apple tl) 


writes words of memory available 


echoes input to terminal and writes "More?" when output reaches bottom of screen. If 


you then type "y", the screen will clear and the next 24 lines appear 


mv changes name of file 
rm removes file 
sh invokes shell (recursively) 


sort sorts lines of text file by ASCII [American National Standard Code for Information In- 
terchange) order and writes to standard output; uses recursive quicksort in memory 
we counts words, lines, and characters and writes totals to standard output 


358 BYTE • JUNE 1984 


which is hardly mentioned in the user's 
manual. Some of the modules in the 
таппа! are explained, with full source 
code, in the book. It’s hard to know 
which to read first, but if you are just 
beginning programming you might 
study the first few chapters of the Wirth 
book before anything else. It is hard to 
find some things in the book because 
of its woeful index. Wirth not only wrote 
Modula-2, but also set the standard, 
helped develop hardware on which to 
run the new system, used the hardware 
to write the book about the language. 
then wrote a program to format the 
book's text, and finally typeset it with 
the computer and a Canon laser printer. 

Wirths book gives the definition 
module LineDrawing and states that it 
should be included in each implemen- 
tations standard library. It is not in- 
cluded in Volition Systems’ library. 
Apple's Turtlegraphics unit (with minor 
syntax changes} is used instead, and it 
is somewhat different. It is not clear how 
Apple's high-resolution screen memory 
pages can be protected from user pro- 
grams overwriting them. Some pro- 
grams in Wirth's book can't run directly 
on an Apple because they were de- 
signed for the LineDrawing module or 
the Lilith's graphics screen. There is the 
module Windows on Volitior's library 
disk, but it is not exactly the same as 
the WindowHandler in Wirth's book. 

[ must admit that І ran into these prob- 
lems only because of my eagerness to 
get going with Modula-2. If І had ap- 
proached it in a more organized 
fashion, ! would have learned Modula-2 
from the documentation rather than my 
own mistakes. if you have used Apple 
Pascal, it should not take more than a 
few weeks to feel comfortable with Voli- 
tions Modula-2. 

| did experience some hardware prob- 
lems. 

When ! attempted to install Modula-2 
on my Corvus Winchester disk, the hard 
disk would no longer boot. Eventuaily, 
I had to completely reformat the disk 
and wipe out all its data in the process. 
Corvus customer support did not know 
about Modula-2 but | later learned that 
they were working on getting it up on 
the Corvus drive. Similar problems 
probably will occur if any hardware 
depends on patching Apples SYS- 


TEM.APPLE in a nonstandard way. The 
[text continued on page 360) 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


Columbia VP* 
$2 1 59. 8&8 UPS DELIVERED 


(Offer good ONLY from June 1st through June 29, 1984) 
includes 1-year National Depot Warranty from Beil & Howell 


e Compatible with IBM-PC 


e 256K Bytes RAM (250 ns) 

e 12K Bytes EPROM 

е 8088 CPU (4.77 MHz) 

e Socketed for 8087 ** 

е Two 72 height Floppy Disk | 


Drives (double-sided) 
ә One RS-232 Port 


e One Parallel Port =" Б" 
ө One expansion slot c» Pk a h 
е IBM-Style Keyboard -— 7? 

e 9" Monitor (640 x 200) ji - 


е RCA jack for external monitor — ————— 

€ Comes with MS-DOS, CP/M-86, Macro-B6 (Macro Assembler/ 
Linker), Basic-A, GW Basic, Perfect Writer/Speller/Calc/Filer/Link, 
Home Accountant Plus & Fast Graphs software package. 

*Very Portable IBM-PC Compatible Computer System 

**8087 chip not included 


Roland DG Monitors 5247 эю со of green 


S 14989, 88 UPS DELIVERED ge " 


е 12" diagonal screen 

ө 18 MHz Bandwidth 

* Controls: On/Off 
Brightness/Contrast 

ә Composite video (NTSC) 

e Green or amber 

€ RCA cable included 

€ |f you're a musician, you ve heard the name Roland before..they 

make one of the best synthesizers in the business. If you haven't heard 

of them, you will Roland monitors are perfect for any system using 

composite video output A superior product 


OE m 
t 


Volksmodem 300 baud modem 


$69.88 vrs vetivenen 


Includes FREE Log-on to “The Source" & your choice of 
cable. 


3 VSS 1 - 
e 300 baud, Full/half duplex kr xx 
e RS-232 Interface 
e Direct connect 
е Auto Answer 
е Manual dial 
e internal 9V battery* 
€ Cables for Apple, Atari, Columbia, Compac, Eagle, Franklin, IBM-PC, 
Kaypro, Osborne, TRS-BO (your choice) 

Anchor Automation's Volksmodem lets you get orriine for less. 
Send or receive data at up to 300 baud, with full or half duplex operation. 
Ideal for the home computing enthusiast just beginning to explore 
communications. 

*Battery not included. AC line power-pack optional 


Microline 92 so cotumn Dot Matrix Printer 


$469. 88 UPS DELIVERED 


National Depot Warranty from Xerox 


e 160 chars/sec 

€ 10, 12 & 17 char/inch 
e Correspondence font 
e 120 x 144 dots/inch 

for graphics mode 
е Double strike, double width 
è bi-directional printing 
e 9-wire printhead 
e Friction/pin feed* 

One of the best dot-matrix printers ever made! The Microline 92 has 
superior correspondence-quality font, high speed draft mode, double- 
strike, graphics..everything a printer should have. A new version for the 
IBM-PC is also available (same ргісе!). The Microline 93, a 136 column 
printer, costs only $769.88, delivered. 

*Adjustable tractor optionaL.. $59.88 


ADVANCED LOGIC SYSTEMS € ALLOY e AMDEK e ANADEX e ASTe CCS e CARDCO eC ITOH e COMREXe COLUMBIA DATA PRODUCTS 
CURTIS MANUFACTURING € DATA PRODUCTS (IDS) € DIABLO e DTC € EAGLE COMPUTER € EASIFEED è ЕРО € EPSON e FRANKLIN COMPUTER 
HAYES MICROCOMPUTER PRODUCTS e HERCULES COMPUTER TECHNOLOGY € INFORUNNER € INTERACTIVE STRUCTURES е JMM 
JUKI € KENSINGTON MICROWARE € LEADING EDGE @LQ@ MANNESMAN TALLY e MA SYSTEMS е MICROSOFT e MILFORD NULL MODEM 
MOUSE SYSTEMS € NOVATION е NEC e OKIDATA € ORANGE MICRO € PARADISE SYSTEMS e PERFECT DATA € PRINCETON GRAPHICS 
QUADRAM e QUME € QCS e RANA SYSTEMS ө ROLAND DG € SILVER REED e SMITH-CORONA e STAR MICRONICS € TANDON e TECMAR 
TITAN € TOSHIBA e US] e US ROBOTICS e VIDEX 


The right place for the right price 


fi you live in the New England area (or plan to visit there), you 
should drop by our Discount Computer Store. We're about 
one hour's drive from Boston, the ocean or the White Mountains. 
From Boston, just go up Route 3 to Nashua, NH, and take Exit 
TW (Route 101A). We're 5.1 miles from that exit, in Amherst NH, 
right near Dexter Shoe. In fact, we're near a lot of New 
Hampshire's factory outlet stores, and with no sales tax you can 
save a bundle on computer equipment, shoes and whatever 
else strikes your fancy. 

We have several systems on display, as well as printers, 
modems and monitors, all at the same prices you see in our ads. 
And if you can't fit a purchase into your car, don't worry... we'll 
ship it free anywhere in the 48 contiguous states. 

No matter where you live—Boston or San Francisco— You 
don't have to strike out into the wilderness to save money. Take 
a short drive or drop us a line for the best advice and price for 
IBM-PC peripherals. 


сэ 


= THE BOTTOM LINE = 


(603) 881-9855 


TECHNICAL SALES DESK 


(800) 343-0726 
TOLL-FREE ORDER DESK 
Hours: 9:00 to 5:30 EST, Mon-Fri 


Ш FREE UPS ground shipping on all orders 

B Shipments fully insured at no extra charge 

E MasterCard, VISA, American Express, Diners 
Club & Carte Blanche credit cards accepted 

BB No surcharges on credit card 

Ш Credit cards are not charged until your order 
is shipped from our warehouse 

m CODs accepted up to $1000 (add $10 for COD 
handling). Payable with certified check, 
money order or cash. 

@ Full manufacturer's warranty on all products sold 

Ш 1-year extended warranty service is now 
available for many products (just ask us) 

B Sorry, no APO/FPO or foreign orders 


tm 55 


[SET TL пыз: гий 


MILFORD, NH 03055-0493 О TELEPHONE (603) 881-9855 


Circle 401 on inquiry card. 
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(text continued from page 358) 

standard way is to use the SYSTEM.AF 
TACH utility, as described on a disk from 
the International Apple Core. For exam- 
ple, I was able to install my Saturn 128K- 
byte card as a RAM disk with no 
trouble. 

To be fair, Volition Systems did not 
suggest that ] could perform any such 
surgery on my Corvus. If | had checked 
with the company first, it would have 
warned me of the consequences. 
Modula-2 can be used with the Corona 
Starfire (with minor patches) and Xebec 
hard disks, but some early Videx 
Videoterm 80-column card ROM (read- 
only memory) chips may need to be up- 
dated before Modula-2 will work with 
them, according to a manual 
addendum. 

Other difficulties | experienced using 
Modula-2 on the Apple are not Voli- 
tions fault. The Apple II has limited 
memory, speed, and disk space and 
Modula-2 pushes the machine to its 
limits. Apple has promised that Apple 
Pascal version 1.2, when released, will 
allow you to use Volitions Modula-2 
more conveniently, at least on a 128K- 
byte Apple Ile. 

The version of Modula-2 | tested (0.3k) 
did not support long integers. Volition 
Systems has been working on imple- 
menting them in two directions. First, 
Richard Gleaves revealed to me that he 
had worked out a zero-page change to 
allow Pascal long integers to run under 
Volition’s Apple p-code interpreter, and 
this should be available in the next 
Modula-2 release. Second, Volition, 
together with the Modula Research In- 
stitute, is developing a standard long- 
integer approach, a natural tool on 
16-bit machines, and hopes to persuade 
Wirth to include it in the standard lan- 
guage. Although Volition does include 
the Decimals module to do scientific 
and commercial mathematics, so many 
programs have been written using long 
integers in Pascal that it would be sense- 
less to disregard them and start over. 

There are several ways to use Pascal 
with this Modula-2 system. One is to run 
Pascal straight, as a completely separate 
program under the Modula-2 inter- 
preter. ASE, a large Pascal program, 
does this. If the program works, there 
will be no need to waste time convert- 
ing it. But if you wish to convert a Pascal 

(text continued on page 362) 
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Table 2: A feature-by-feature comparison of Volition Systems’ Modula-2 (version 
0.3k) with Apple Pascal (version 1.1). 


Feature 

Separate compilation, 
information hiding 
Large programs 
Input/output 


Machines access 


Concurrency, interrupts 


Procedure variables 
Functions 

Arrays 

Expression evaluation 


Constants 


Declaration order 


Identifiers 


Character significance 
Underscore character 
Predefined 

ATAN 


CAP 


CONCAT 
Log (base 10) 
NEW, DISPOSE 
NIL 


ORD 


PAGE 
Power of ten 
PRED, SUCC 


PROC 


ROUND 


Language Comparison Chart 
Apple Pascal (version 1.1) 


units, constricted: no true 
packages with local variables, 
user-defined opaque types 
26 segments, chaining 
awkward, not standard 


machine language or variant 
records 


not standard 

none 

return only scalars 

fixed size, typed 

not always clear order 

no expressions, fixed order of 
declaration 

fixed, at beginning: all CONST. 
etc., together 


case-insensitlve: no standard 
style among programmers 


first eig(ht 

ignored, more. readable 
GET, PUT, INTERACTIVE 
same as standard ARCTAN 


none; use nonstandard 
capitalization procedure 


joins two or more strings 
in TRANSCEND unit 

use MARK, RELEASE 
reserved word 


returns INTEGER, value of 
CHAR is decimal 


no UCSD ClearScreen 
FWROFTEN 
standard 


none; no procedure variables 
allowed 


standard UCSD identifier 
(integer) 


Volition Modula-2 [version 0.3k) 
modules, flexible; definition 
modules glve verslon control: 
locals, opaques 

64 modules, overlays 


standard library 


type transfer, SYSTEM, fixed 
address variable 


standard, coroutines 
standard type 

return any type 

open array parameters 

AND, OR short-circuits 
expressions too (also allowed 
in CASE labels); declare In 


any order 


any place before use: ok to 
group In any order 


CaseSensitive (standard— 
unless SUPCASE directive) 


AsManyAslItTakes 
NotAllowedAtall 
not needed 
arctan only 


standard identifier, converts to 
uppercase 


only two arguments 
not provided 
standard identifiers 
standard identifier 


returns CARDINAL, but CHAR 
value is octal 


use ClearScreen 
PowerOfTen 
none, use INC, DEC 


standard type. denotes 
parameterless procedure 


none, use FLOAT(integer| 
istandard is CARDINAL} 


(table 2 continued on page 362) 


*My IBM PC XT writes monthly billings and 
statements to Maxwell & Sons’ 1893 | 


customers, and tells me 
When you work 59 
with alo’ of who owes what. 
information, you 
can’t afford to 
re-enter every file 
when your hard disk 
fails. And no hard 
disk is fail-safe. um. mM 
E HE гарар 737 X; Ex 3 


"My Sysgen Image backs up the whole 
lot in less than f ive minutes. 
10 megabytes on a single cassette... 


The Sysgen Image 
backs a the Ug 
disk in your IBM 
PC XT. So you can 
protect your files in 
minutes—instead of 
spending hours 
re-entering them. 


“For just $995. 
That’ cheap insurance. 
It lets me sleep at night.” 


The Sysgen Image 
for just $995. It's 
the most affordable 
insurance you can 
buy for your two 
most important 
assets: Your 
information. And 
your time. 


Sysgen. Because a kani disk without m 
just doesn't make sense. 


Sysgen products for the IBM* PC, PC XT, and other tape back-up for the IBM PC XT. 
personal computers: Economical, 10- and 20-Megabyte Go to your local computer dealer. Ask for a 
hard disk systems with tape back-up. Or 10-Megabyte demonstration of Sysgen back-up systems. And find out 
how to make sense of your storage. 


— 47853 Warm Springs Blvd., Fremont, CA 94539 


. چ‎ (415) 490-6770 elex 4990843 
= SYSGEN 
1 m 


uc IN С R RATE 


ІВМ ıs a registered trademark and PC XT is a trademark of International Business Machines Corporanon Sysgen Image is a trademark of Sysgen, Incorporated. 


Circle 317 on inquiry card. 


The p-Shell 
(formerly called 
p-Nix) is an optional 
replacement for the 
p-System command 
envelope. 


(text continued from page 360) 

procedure to Modula-2, as for example 
a software tool, then you can do so with 
the aid of CONVERTCODE. a program 
on M2LIB:. This will not convert a pro- 
gram automatically. First you have to 
compile the-program (or assemble an 
external procedure) and make it a Pas- 
са] intrinsic unit. Then you have to 
change the interface syntax by hand so 
it agrees with Modula-2's and make that 
part into a definition module. You do 
not even need the text of the unit. Final- 
ly, you can convert the unit code into 
a Modula-2 implementation module 
and use it in MODULA.LIBRARY. Unless 
you go through these steps, all careful- 
ly described in the manual, you cannot 
directly access a Pascal or assembly 
routine from Modula-2. It makes sense 
to start thinking in Modula-2 right away, 
but your Pascal programming need not 
all be wasted. 

The p-Shell (formerly called p-Nix) is 
an optional replacement for the p-Sys- 
tem command envelope. It adds com- 
mands like those in the UNIX operating 
system to the p-system. (See "The Soft- 
ware Tools: Unix Capabilities on Non- 
Unix Systems; by Deborah К. Scherrer, 
et al, November 1983 BYTE. page 430. 
for another implementation. The p- 
Shell has pipes and redirection, but no 
hierarchical files and no control struc- 
tures such as IF. . THEN. Also, it creates 
a temporary file on the root volume 
when needed. so it is rather slow and 
disk-intensive. 

Volition has generously donated the 
full Modula-2 text files of many shell 
utilities (see table 1). 

You may add commands of your own 
to the shell. Facing the disk and mern- 
ory limits of Apple II version 1.1. you will 
need to use all the tricks suggested in 
the disk documentation when recompil- 
ing the shell programs. I'd like to see 
some utilities such as a style checker 

(text continued on page 364) 
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(table 2 continued from page 360) 


SOR 


STR 


TIME 


TREESEARCH 


TRUNC 


WriteLn 


Reserved words 


Include 


Also 


CODE procedure 


BEGIN 


Terminator for 
procedure (module! 


IF, FOR. WHILE, WITH, 


REPEAT 
ELSE 
ELSIF 


GOTO, LABEL 


DOWNTO 


Symbols 


Extra delimiter 
Pointer 
Set constant delimiter 


Subranges. array 
Declarations 


AND 


Not equal 


Comment delimiters 


also SORT in TRANSCEND 


may convert long integers or 
integers to string 


not implemented 


fast binary tree search 
function 


accepts long integer, but error 
if >32767 


If followed by string. number, 


or character, then writes it 
and return, else return alone 


case-INsensitlve (more legible 
if in CAPS) 

PROGRAM, FUNCTION, 
EXTERNAL, UNIT, USES, 
INTERFACE, SEGMENT 
PACKED. FORWARD 


none; use assembly 
language 


one for every END 


END: (END. for program) ok: 
END (* Big... Program *). 


use compound statements 
each with BEGIN. , .END 


none allowed in CASE 
none: use maze of IF. . THENs 


programming's Piltdown man: 
useful for multiple exits 


negative steps in 
FOR..TO...DO 


generate all needed from old 
Apple II keyboard 


"и" expected to delimit all 


statements 


not before ELSE 
m - 
Isquare, brackets] 


“|” ТҮ" around subranges 


AND 


"c >" 


either "(*" or “{"': if use 
both, then one-level nesting, 
not standard 


sqrt only 


none; use Decimals, 
Conversions 


not implemented on Apple 


absent; thus can't run Pascal 
compiler 


returns INTEGER. no long: 
(standard is CARDINAL) 


carriage return and line feed 
only: import WriteString, 
WriteCard, etc. for other 
functions 


MUST BE ALL CAPS (but see 
SUPCASE directive) 


use modules isntead; convert 
intrinsic units (assembly 
language too) 


nonstandard but present 


p-code instructions 


most not needed 


add identifier after END as 
END Stuff. END Foon 


require only closing END; 
(UNTIL if REPEAT) 


ok in CASE for otherwise 
use for cascaded IF. . THEN 


streng verboten: use 
LOOP/EXIT. RETURN, HALT 


none; step can be BY - I or 
almost any value 


use nonstandard SSPECIAL to 
transliterate some 


also, "|" delimits CASE 
statements and record 
variants 

no "|" before ELSE 
declare POINTER TO 
(curly. braces) 


supe, also arrays if explicitly 
declared 


"&" also used 


"£" also used 


only PIU 


multiple nesting is standard 
(table 2 continued on page 364) 


Oh, mentor of highest wisdom, 
help all mystified first-time buyers 
discover the ultimate truth about 
personal business computers. 

Tell them that, unlike other 
computer companies, Kaypro 
does not advertise a low “starter 

on system" price, then charge extra 
^1 “Kaypro 2... $1295... Complete...” for so-called “options” like a 
= “i $ р monitor, software, disk drives or 
peripheral interfaces. 

Tell them that Kaypro 2 has 
become the fourth largest-selling 
personal business computer 
because we sell it complete. For 
$1295. 

Tell them that Kaypro 2 comes 
with a highly readable, 9" green- 
screen monitor. À 64K RAM, Z-80 
microprocessor. Two built-in disk 
drives with a 400K capacity. À 
more complete keyboard than 
Apple Пе. interfaces for both a 
printer and a telecommunica- 
tions modem. Апа a full comple- 
ment of CP/M software to handle 
the overwhelming majority of 
Word Processing, Data Base 
Management and Financial 
Spreadsheeting needs, with top 
quality programs such as 
Wordstar. 

All for $1295. 

Then, tell them to call 800- 
447-4700 for their nearest dealer, 
or call Kaypro at 619-481-4318. 


* * 7 


The $1595 computer that 
Ny now sells for $1295. 
DM f Phy | м; 


$ 


Registered Trademarks: 2-80, Zilog; Apple, Apple Computer Corp, CP/M, Digital Research, Inc; Wordstar, Micro Pro. © 1984 Kaypro. 
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Volition Systems 
Modula-2 for the 
Apple 11 has useful 
features to correct 
most of Pascal's 
problems. 


(text continued from page 362) 

and dictionary, and others have sug- 
gested that lint, a program syntax 
checker, would be welcomed. 

Volition Systems is composed of a 
small group of programmers, many of 
whom worked on the original UCSD 
Pascal project. Their support ranks 
among the highest І have encountered. 
1 found them approachable, patient, and 
anxious to fix all bugs. They are active 
in helping users groups. and they make 
you feel we are all in this together. 


CONCLUSIONS 


Volition Systems Modula-2 for the 
Apple Il is much more than enhance- 
ment to the Apple Pascal operating sys- 
tem and language. The system has use- 
ful features to correct most of Pascal's 
problems; the modules are a big im- 
provement over units, especially for 
teams of programmers. It has advanced 
features such as multitasking and low- 
level access. See table 2 for a feature- 
by-feature comparison with Pascal. 

The system is not intended for begin- 
ners, but it would be suitable for any ad- 
vanced user who is reaching the limits 
of Apple or UCSD Pascal. Most students 
start with BASIC, go on to Pascal, and 
then on to Modula-2, C, etc. 

This version of Modula-2 is designed 
to be portable. Not only will most ex- 
isting Apple Pascal programs run un- 
changed under its interpreter, but you 
can easily convert most Pascal units to 
Modula-2 as well. You should be able 
to compile Modula-2 programs on the 
Apple I] that will run directly оп an 
Apple IIl, an ІВМ PC, a Sage. or a Z80 
computer. 

The Advanced System Editor and p- 
Shell are inexpensive and effective tools 
for software development. You may find 
you spend a lot of time using them for 
everyday purposes, even if you don't 
program in Modula-2. Ш 
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REVIEW: MODULA-2 


(table 2 continued from page 362) 


String delimiters 


"NI" 


INTEGERs 


MOD 


CARDINALS 


Long integers 


Reals 


Reading a real 


Characters 


Strings 


One-character string 


Constant, variable length 


Sets 


Type 


BITSET 


Set operations 


Record variants 


Compiler 
Swapping 
Even more swapping 
Conditionally compiles 
Byte-flip option 
Debugger 
Version control 


Input-output check 


single quotes; contained 
single quotes can be 
expressed by doubling them 
not allowed 


decimal only; ok to mix with 
reals 


unreliable with negatives: 
works with any INTEGERs 


none. use (long) integers 


up to 36 BCD digits for 
business, scientific use 


no decimal point is required, 
"e" ok; ok to mix with 
integers 

mistaken string input will 
crash system; read string 
instead and then convert 


standard Pascal maybe not 
standard ASCII sequence 


UCSD: first byte is length of 
string 


ok 

must match 

elements 0-511, Integer. 
maximum 

determined by elements 


lacking; (NB: PACKED ARRAY 
[0..7| OF BOOLEAN is 16 bits) 


within same type 

very important, but only one 
variant part available 
"trick" variants for PEEK. 
POKE 

supplies dots for each line 
compiler option 

S++ gives more memory 
no 

по 

not implemented 

none or minimal 


{*5>) disables 


either single or double 
quotes; use other mark to 
express contained one 
empty parameter list 


also hex and octal: convert 
before mixing 


undefined for negative: no 
CARDINALs >32767 


unsigned units 0 to 65535 


use Decimals (19 digits} no 
long Integers yet 

requires decimal point, "E" 
only, not "e' don't mix with 
integers 

ReadReal uses ReadString. so 
no crash, but you must check 
if it's real 


in ISO, US ASCI? order: 
ordinal value octal 


ARRAY, not predeclared, can 
convert to UCSD 


allowed In versions after .3k 


constant can be shorter than 
ARRAY length 


same, up to 32 words on 
Apple. 255 on others 


can be explicitly typed 


standard default type to fit in 
one machine word 


can also use INCL, EXCL; "7" 
for bitwise XOR 


can contain several variant 
parts, each terminates with 
END; 


use SYSTEM for machine- 
independent access 


no dots 

nonswapping 

SRECYCLE option 

yes 

yes 

minimal SDEBUG 

both at run and compile 


not compiler option 


For nearly a hundred years, the Statue of Liberty 
has been America’s most powerful symbol of freedom 
and hope. Today the corrosive action of almost a 
century of weather and salt air has eaten away at the 
iron framework; etched holes in the copper exterior. 

On Ellis Island, where the ancestors of nearly 
half of all Americans first stepped onto Amenican soil, 
the Immigration Center is now a hollow ruin. 

Inspiring plans have been developed to restore 
the Statue and to create on Ellis Island a permanent 
museum celebrating the ethnic diversity of this coun- 
try of immigrants. But unless restoration is begun 
now, these two landmarks in our nation’s heritage 
could be closed at the very time America is celebrat- 
ing their hundredth anniversaries. The 230 million 
dollars needed to carry out the work is needed now. 


Save these monumenis. Send your personal tax deductible donation to: Р.О. Box 1986, New York, МҮ. 10018. The Statue of Liberty-Ellis Island Foundation, Inc. 


F 
ро: Peter В. Kaplan 


All of the money must come from private dona- 
tions; the federal government is not raising the funds. 
This is consistent with the Statues origins. The French @& 
people paid for its creation themselves. And America’s „ў 
businesses spearheaded the public contributions that wis 
were needed for its construction and for the pedestal. 4 

The torch of liberty is everyone's to cherish. 
Could we hold up our heads as Americans if we allow- - 
ed the time to come when she can no longer 


hold up hers? 
for Your Company. 
wo You are invited to learn more about the advantages 
of corporate sponsorship during the nationwide pro- 
motions surrounding the restoration project. Write 
on your letterhead to: The Statue of Liberty-Ellis 
xi Island Foundation, Inc., 101 Park Ave, N.Y., N.Y.10178. 


MicroAge’ 


“THEY GAVE US 
THE COMPETITIVE EDGE!” 


“Since opening our Orland Park store in 1981, we've doubled our square 
footage and are opening a second store in Oak Lawn; its MicroAge's 100th 
store. MicroAge showed us how to develop a professional atmosphere, build 
a knowledgeable sales force, and provide the technical assistance needed to 
reach small to mid-size businesses in the Chicago suburbs." 


"MicroAge is the franchise organization you like to have supporting you 
because they maintain high professional standards. With MicroAge, we've 
gained the type of reputation that brings referrals from satisfied customers." 


"If we had to do it all over again, we'd do it with MicroAge!” 


5. e | 
ur Essi У, А 


Gary W. Voogt Garrett N. Voogt 
President Vice President 


To build your own professional computer sales organization 
with MicroAge requires an initial investment of $200,000 to 
$350,000 which includes $80,000 in liquid assets. Write to: 


AlicroAge 


Computer STOres 


"The Solution Store” 


1457 West Alameda • Tempe, Arizona 85282 


(602) 968-3168 
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MicroAge franchisees Garrett and Gary Voogt shown with an IBM Portable Personal Computer. E Circle 212 on inquiry card. 


A RAM-based 
database- 
management 
system 


[3 2 NN 
BY GEORGE BOND 


Infoscope 


nfoscope is a database-management 
system for the IBM PC that is significantly 
different from other similar products. 
Unlike many other programs in the new 
generation of database-management systems 
(DBMSs)}. Infoscope is not relational. It does 
not handle huge data files. It does not do 
fancy formatting of reports. And, more than 
just incidentally, it does not cost over $400. 

What Infoscope does do is run extremely 
fast. The program 15° RAM (random-access 
read/write memory) based rather than disk 
based. giving it a faster operating speed with- 
out the usual wait for disk accesses for data 
retrieval. You can have as many as 12 “scopes” 
(the program's term for windows) on the 
screen and 8 files open at once. However. only 
one scope may be used at a time—the pro- 
gram does not offer multiple active windows 
in the sense that Concurrent CP/M-86 does. 
Infoscope does sophisticated, complex sorts 
and searches. It is as close to being truly "user 
friendly" as anything on the market today. Its 
use of color adds genuine utility to the pro- 
gram. it has an excellent on-line, interactive 
spelling checker and it can use files generated 
by other popular programs, such as dBASE 
1 and Lotus 1-2-3. And Infoscope carries а 
retail price of $225. 


BASIC FUNCTIONS 


The main program, written in assembly lan- 
guage, occupies almost 85K bytes of disk 
space. Help and other subsidiary files add 
about 150K bytes to the disk load. Infoscope 
allows a maximum of about 8000 records per 
file, 254 fields per record, and 254 characters 
per field. It can use straight ASCII (American 
National Standard Code for Information Inter- 
change) text command and vocabulary files; 
these files can be created with MS-DOSs 
EDLIN editor or a compatible word processor. 

The basic trade-off made in writing the In- 
foscope program seems to have been speed 
versus file size. The program runs entirely in 
RAM. which makes it exceptionally fast, but 
it requires a lot of memory. which limits the 
amount of data that can be used at one time. 
The specified minimum system requirement 
for RAM is 192К bytes. With the memory- 


SOFTWARE REVIEW 


address space available to 16-bit microproces- 
sors, such as the 8088 in the [BM PC, the large 
memory requirement for Infoscope is not a 
serious problem. For example, when the pro- 
gram is loaded into an IBM PC having 512K 
bytes of RAM, 392K bytes will be left for data- 
file manipulation. When a file of 1418 records, 
each containing 173 characters, is loaded on 
top of the Infoscope program, 153K bytes of 
RAM remain free. This means that Infoscope 
is not limited to files of trivial size, although 
it will never become the program of choice 
for running a population analysis of the 
People's Republic of China or an econometric 
model of the United States. 

RAM limits also cause problems when using 
Infoscopes DOS command (under DOS 2.0 or 
higher, only). This command allows you to 
temporarily leave Infoscope, drop into MS- 
DOS, run another program, and return to In- 
foscope exactly where you left it. This is very 
handy but, unfortunately, if you leave Info- 
scope with, say. 240K bytes of RAM free and 
run a BASIC program from DOS, you may find 
only IOOK bytes or so of RAM free when you 
get back to Infoscope. Infoscope generates a 
warning message if it is in danger of over- 
writing itself in memory. 


THE QUICK SORT 


If you are used to working with dBASE П or 
another DBMS that is I/O (input/output) inten- 
sive, sorting on Infoscope will be a pleasant 
surprise. The 1418-record file described pre- 
viously can be sorted on one field, 40 char- 
acters long, in about 6 seconds. Sorting on 
two fields takes about 8 seconds, and on three 
fields takes about 10 seconds. Sorting the 
same file on the same single field using 
dBASE li (the file was originally created in 
dBASE II and converted by an Infoscope util- 
ity program) on a computer with an intel 
80186 microprocessor running at 8 MHz (in- 
stead of the 4.7 MHz of the IBM PC's 8088) 
took about an hour and five minutes. Multi- 

(text continued on page 368) 
George Bond is managing editor of User News for 
BYTE. He can be contacted at РОВ 372. Hancock. 
NH 03449. 
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(text continued from page 367) 
field sorts are not possible using the 
dBASE I] sort program. 

Sorting the BYTE standard benchmark 
file for DBMSs (see table 1) took about 
3.2 seconds using Infoscope. In con- 
trast, dBASE II took 6 minutes and 33 
seconds on the same IBM PC using a 
10-megabyte hard disk. On a DOS 2.1 
formatted 5%-inch floppy disk, the 
dBASE II sort took 12 minutes and 45 
seconds. Lotus 1-2-3 required 12.8 sec- 
onds for the sort. (Both 1-2-3 and Info- 
scope work entirely in memory, so the 
type of disk you use has no effect ex- 
cept when loading and saving files.) 
Finding specific records within the file 
is equally fast. In Infoscope. it again 
takes about 0.5 second to find and dis- 
play the 1000th record in the bench- 
mark file as opposed to 0.3 second on 
the hard disk using the "locate" func- 
tion in dBASE II (however. if the dBASE 
file is indexed. its “find” function slightly 
outperforms Infoscope, taking about 0.3 
second to find the 1000th record, but 
not display it). On the floppy disk, the 
dBASE Il "locate" took 43 seconds. 


COLOR 


Infoscope uses color to make the pro- 
gram more effective. The program dis- 
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Photo 1: Scopes. Infoscope's name for 
windows, can be colored and then referenced 
by the color name rather than by the file- 
name. On this screen, for example, the scope 
at top left could be moved to the cursor 
position with the command “move red here” 
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REVIEW: INFOSCOPE 


plays information inside a scope. The 
scope is outlined by a white line when 
first displayed. Up to 12 scopes, contain- 
ing information from different files, can 
be displayed on the same virtual screen. 
When multiple scopes are open, mov- 
ing among them can be a problem. tn- 
foscope helps you cope with this 
through its COLOR command. You can 
outline a scope in yellow, red, blue, 
cyan, magenta, or green (see photo 1). 
Once a scope is colored, you can refer 
to it in commands by its color instead 
of its filename. (For example. you can 
command the program to "move red 
here" rather than type "move pay- 
rol63.dat here:'} The same method сап 
be used on a monochrome screen, but 
instead of actually changing color the 
scopes are merely labeled with the 
color name. 

The colors of all parts of the screen 
can be easily changed. albeit only for 
cosmetic reasons outside of naming 
scopes. Having black characters on a 
white background inside the scopes. 
however, does seem to make them 
easier to read and less visually fatigu- 
ing than the normal VDT (video-display 
terminal) light-on-dark screen. Black, in- 
cidentally, is an undocumented color: 
press K to get it from the PAINT menu. 


WORKING ENVIRONMENT 


When Infoscope is booted, it displays 
a “command box" on the bottom left 
of the screen and a "scanner" on the 
right (see photo 2a). The command box. 
which occupies about 80 percent of the 
horizontal space at the bottom of the 
screen, is where commands are entered 
and some basic system information is 
displayed. The scanner. is a simulation 
of the program's workspace and is in- 
tended to show you where the cursor 
is located in that workspace. The work- 
space is 62 lines deep by 253 charac- 
ters wide; the physical screen, which is 
a window into the workspace, is 22 lines 
deep by 78 characters wide. 

Cursor movement in the workspace is 
slow compared to other Infoscope func- 
tions. It takes about 7 seconds to move 
from the left edge of the screen to the 
right edge using the right cursor key. 
The cursor movement can take even 
longer if a scope is wider than 80 char- 
acters (see photo 2b). Fortunately, there 
are alternatives. You can use the MAP 
command for an overall view of the 
workspace, showing the relative location 
of scopes from above the screen (see 
photo 2c) or from the left side or bot- 
tom of the screen. MAP also allows you 
to jump the cursor directly to a new 


Table 1: These benchmarks were compiled using a standard BYTE benchmark file 
composed of 1000 records, each 100 characters long. The first field of the record is 4 
characters long and contains a unique number from 1001 to 2000. The remaining 
three fields are also numeric, each containing four continuous strings of the characters 
"|" through "8" (712345678123456781234567812345678 ). 

The sort was done on the first field. It was sorted into normal order from reverse 
order. "Locate" is a dBASE Il function that locates records in nonindexed files. The 
time shown is the time needed to find the last record in the file, using the four- 
numeral field as the search field. "Find" is the dBASE 11 procedure for finding a 
record in an indexed file: again, the four-numeral field was the search field. Neither 
Infoscope nor Lotus 1-2-3 require indexing. although Lotus 1-2-3 does require а look- 
up table for its "find" function. The dBASE II times for both "locate" and "find" 
are compared to nonindexed, nontabled procedures in Infoscope and to look-up table 
procedures in Lotus 1-2-3. All times are the average of four trials. 

Note that three of the times are 4 second or less, and normal margins of error 

` could make relatively large differences. However, these should be useful measures 


relative to each other. 
Infoscope 


3.2 


dBASE Il 
(floppy disk) 


765 


dBASE il 
(hard disk) 


Lotus 1-2-3 


43 
5 


(All times in seconds) 


scope. The POINTER command lets you 
enter vectors to jump the cursor to a 
new location. For example. you can 
enter the command "pointer R 59 D 22" 
to move 59 columns to the right and 22 
down. Finally. you can set up to 10 
markers—'landmarks' in Infoscope 
iargon—anywhere in the workspace and 
jump directly to any one with a Control- 
Alt-number command. Using the numeric 
keypad's plus and minus keys in con- 
junction with the arrow keys also helps 
by causing the cursor to do a long tab, 
10 characters at a time horizontally or 
vertically. 

Infoscope's spelling checker should 
make entering long commands, such as 
the pointer strings and other data, less 
frazzling for the fumble-fingered. Type 
"poniter" in a command line and In- 
foscope politely asks if you really mean 
“pointer” Respond with a Y and the 
command is entered. In fact, the spell- 
ing checker is so effective and makes 
the program so much faster and easier 
to use, it's a wonder more programs 
don't have such an amenity. 

Overall operation of Infoscope is 
straightforward. Most procedures can 
be run either by pointing to choices in 
a series of menus and submenus or by 
typed-in commands. Help screens are 
available for many functions (see photo 
2d). New scope files can be made 
through a CREATE command. Data is 
entered into a scope from the keyboard 
by using the ADD RECORD command. 
and edited or deleted with the 
CHANGE and DELETE commands. 
Changes are permanently saved with a 
SAVE command and printed with a 
PRINT command. On-screen forms may 
be designed using a FORMS command 
and saved for later use. In all, there are 
67 Infoscope commands; they can be 
displayed by typing “list commands” 
(see photo 3). If you don't like some of 
the command words, you can change 
them within the program. If you prefer 
the concept of rearranging data rather 
than sorting it. you can add the RE- 
ARRANGE command to the system 
vocabulary as a synonym for SORT. 


FEATURES 


Infoscope can deal with several foreign 
file formats. It can read and write files 
for dBASE II and Lotus 1-2-3 by simply 
“loading” them before “looking” at 
them (LOAD converts the file format 
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Photo 2: Infoscope provides operating information in several ways. "Tiers' of commands 
can be displayed at the bottom of the screen (2a) by pressing the Tab or Slash key and 
individual commands can be selected by stepping to them with the space bar or by typing 
their first character. The blue square at the right is the "scanner" showing the cursor's 
relative position on the virtual screen. The colors of any screen section may be changed with 
a short series of commands. The scopes themselves may extend beyond the real screen 
boundaries (26). requiring scrolling to be displayed fully. The program can provide a map of 
the virtual screen (2c), showing the position of multiple scopes on the virtual screen. You can 
jump directly to any screen by locating the cursor over it on the map. Help screens (24) are 
available for many functions. An unusual feature of Infoscope's help screens is that they may 
be kept on the screen while the instructions are executed, eliminating the need for the user to 
remember a complex series of steps to do a task. 


and LOOK puts an Infoscope file into 
memory). DataStar files can be read 
after having their extensions changed 
to conform to Infoscope requirements. 
After data is manipulated by Infoscope, 
it is semi-automatically converted back 
for use by one of these programs (you 
must "write" the file instead of "saving" 
it). Infoscope also can write but not read 
Multiplan SYLK files. 

Two kinds of sorts are available. One 
is the ordinary sort-on-last-name varie- 
ty to reorder an entire file. It works in 
the same manner as many other DBMS 
sorts, although much faster. The second 
sort is called Focus. and it creates tem- 
porary new files that contain only 
specific records within a file. The range 
of words you can use in focusing is 
much wider than the usual collection of 
Boolean terms (see table 2). These 


words include several that use an algo- 
rithm to locate similar-sounding words— 
freed and Fried, for example. In a per- 
sonnel file, all June hires could be found 
and placed in a special, temporary file 
(that can be saved if a permanent file 
is needed) by using the command 
"focus hired in june" The FOCUS com- 
mand does not reorder the contents of 
the temporary file; it is a selection and 
creation command. But a Focus file can 
be reordered with the SORT command. 
Infoscope procedures can be auto- 
mated through the use of command 
files either from DOS or in the program. 
Also, function keys may be repro- 
grammed easily from the keyboard. In- 
foscope was written by Jeff Garbers, 
who wrote the Crosstalk telecommuni- 
cations program, and its parentage 
(text continued on page 370) 
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DeSmet 
C 


The fastest 
8088 C Compiler 
available 


FULL DEVELOPMENT PACKAGE 
* C Compiler 
* Assembler 
* Linker and Librarian 
* Full-Screen Editor 
* Newsletter for bugs/updates 


SYMBOLIC DEBUGGER 

* Monitor and change variables by 
name using C expressions 

* Multi-Screen support for debugging 
PC graphics and interactive systems 

* Optionally display C source during 
execution 

* Breakpoint by Function and Line # 


COMPLETE IMPLEMENTATION 
* Both 1.0 and 2.0 DOS support 
* Everything in K&R (incl. STDIO) 
* |ntel assembler mnemonics 
* Both 8087 and Software Floating Point 


OUTSTANDING PERFORMANCE 
Sieve Benchmark 
COMPILE 4 Sec. RAM — 
22 Sec FDISK 
LINK 6 Sec. RAM — 
34 Sec. FDISK 
RUN 12 Sec. 
SIZE B192 bytes 


 DeSmet С 
| Development Package 


5159 


To Order Specify: 
Machine 


05 O MS-DOS О CP/M-86 
Disk O 8" 0O 5% SS 05% DS 


WARE 


CORPORATION 


P.O. BOX 710097 
San Jose, CA 95171-0097 
(408) 736-6905 


Calfoma residents add sales tax Shipping US no 
charge, Canada add $5, elsewhere add $15 Checks 
must be on a US Bank ang in US Dollars 
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One of the nice 
features of Infoscope is 
that most of its data is 
stored in ASCII files. 
No fancy control codes 
are used, so you can 
write simple BASIC 
programs that process 
Infoscope data. 


(text continued from page 369) 

shows in the command-file procedures. 
Anyone familiar with writing Crosstalk's 
command files wiil be at home with In- 
foscope's. Reprogramming function keys 
is accomplished by the KEY command. 
"Key 1 sort date |" would program key 
FI to sort the active scope by date. 
Combinations of Alt, Shift, and Control 
keys plus a function key can be pro- 
grammed also, allowing 40 macros to 
be stored at once. 

As mentioned before, one of the nice 
features of Infoscope is that most of its 
data is stored in ASCII files. No fancy 
control codes are used. This means that 
you can write simple BASIC programs 
that can process Infoscope data. It also 
means that you have an "escape valve 
If you can't figure out how to change a 
certain parameter in your data, you can 
use an editor program or word pro- 
cessor to change it directly. For exam- 
ple, a BYTE editor using the program 
couldn't figure out how to change the 


Photo 3: There are 67 Infoscope 
commands; the full command set can be 
displayed on the screen by typing "list 
commands: 


name of a data field from "Received?" 
to "Date-Recd^ But he quickly found 
the file that contained the field names 
and changed them using the PeachText 
word-processing program. 


PROBLEMS 


Not all program bugs have been fixed 
yet. Directions for using two of the data 
types, "date" and "time" are incorrect 
in the manual. (The types must be 
entered as "date-type" and "timetype" 
when creating a scope) A tutor program 
is misnamed on the disk, which could 
cause problems for an inexperienced 
user. Formatting for printing is poor; the 
program simply breaks lines at the 
eightieth character, no matter if it's in 
the middle of a word. And the screen 
formatting can be difficult to read (see 
photo 4). A "maximum-field-width" 
command is promised for later versions, 
which should help correct the latter two 
problems. 

The user manual could be improved. 
Its biggest problem is that it was de- 
signed to be read with a powerful 
magnifying glass and not the unaided 
human eye. Physically. it looks like the 
IBM PC user-manual format—a 7- by 
9-inch three-ring binder with slipcase. 
Unlike IBM. which sets type specially to 
fit this format. Infoscope information 
was set on 8%- by 11-inch sheets and ap- 
parently simply shrunk to fit in the 
binder (I know because I had a pre- 
production version of the manual still 
in its 8'^- by 11-inch format). The illustra- 
tions are useless. All of this is a shame 
because the content is not only read- 
able, but also bright and interesting— 

(text continued on page 372) 


Photo 4: Infoscope’s screens can sometimes 
be difficult to read, especially when long 
lines are broken to fit into an 80-column 
display. | 


AT A GLANCE 


Name LOCATE TIMES (IN SECONDS) SORT TIMES (IN SECONDS) 
Infoscope 50 800 

In-memory database 40 —- 

manager 

Manufacturer 30 


Microstuf Inc. 


1845 The Exchange um 
Suite 140 20 
Atlanta. GA 30339 
(404) 952-0267 200 
10 
Price 
5225 
0 0 
Author 
Jeff Garbers 
Format FIND TIMES (IN SECONDS) 
One 5%-inch floppy disk j Lt] 
Language INFOSCOPE 
Assembly language à 
5 2 
Computers me 
IBM PC and PC XT (FLOPPY) 
1 
Documentation 
IBM PC-style 162-page. 
indexed manual dBASEII 
5 (HARD) 
Audience 
Anyone needing to 
organize and analyze E} 
moderate amounts of data 0 LOTUS 1-2-3 


hese аге the results of three sets of benchmark tests comparing Infoscope, dBASE II. 
and Lotus 1-2-3. All were run on an IBM PC with 512K bytes of RAM (256K on the mother- 
board and 256K on a Quadboard 1) and an external 10-megabyte hard-disk drive manu- 
factured by Great Lakes Computer Peripherals. The operating systern was PC-DOS 2.1. 

The first test was to determine how long it takes to sort a file containing 1000 records, 
each 100 characters long. on a field containing four numeric characters The second test was 
to determine how long it takes to access and display the last record in the file without using 
an index; the third test was for the same thing. but using an index. Creating the dBASE Ii 
index on the four-numeral field took about 96 seconds. Neither Infoscope nor Lotus 1-2-3 
require indexing, but Lotus 1-2-3 requires a look-up table for its Find function. Also, when 
dBASE 11 executes a "locate" or "find" command. it does not automatically display the 
record found: that requires a second command. 

АП times listed were clocked by hand using a stopwatch, so they are not absolute. 
However, they should be accurate in relation to each other. 
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You'll need 
a full-feature 
word processor to 
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Send for free catalog today. 


Strictly Soft Ware 1-614-587-2938 
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REVIEW: INFOSCOPE 


(text continued from page 370) 
almost unheard of characteristics in 
computer documentation. 


SUMMARY 


Infoscope clearly is not the program for 
every use. There are better choices for 
dealing with mailing lists or complex 


sets of related but separate data that 
will be combined into a multiplicity of 
unique databases or for dealing with 
data that requires sophisticated numer- 
ical manipulation. But for many, perhaps 
most, DBMS applications suited for 
microcomputers, Infoscope should pro- 
vide an attractive solution. Ш 


Table 2: Focus commands for 1ијоѕсоре. The commands, using "plain English; enable 
you to select the particular records based on specific criteria in any of a record's fields to 
create temporary new files. The temporary files can be saved if needed. 


Word: Example / Meaning: 

iS Price IS 80,000 

EQUALS Price EQUALS 80,000 (same as IS) 

SAME Price SAME AS 80,000 (same as IS) 

BE Price BE 80,000 (same as IS) 

= (abbreviation for IS, EQUALS, SAME, ВЕ) 

BETWEEM Price BETWEEN 80,000 and 100,000 

STARTS Name STARTS with "fa" 

BEGINS Name BEGINS "fa" (same as STARTS) 

ENDS Name ENDS "y" (similar to BEGINS) 

BEFORE Date BEFORE 12/31/83 

FROM Date FROM 12/1/83 to 12/31/83 (similar to BETWEEN) 

DURING Date DURING March, 1983 

AFTER Date AFTER 12/1/83 

TODAY Date is TODAY 

LAST Date is LAST MONDAY 

NEXT Date is NEXT MONDAY 

OVER Price OVER 80.000 

> (abbreviation for OVER) 

GREATER Price GREATER THAN 80.000 (same as OVER) 

ABOVE Price ABOVE 80,000 {вате as OVER) 

MORE Price MORE THAN 80,000 (same as OVER) 

LARGER Price LARGER than 80.000 (same as OVER) 

UNDER Price UNDER 80,000 

LESS Price LESS than 80.000 (same as UNDER) 

< tabbreviation for LESS THAN) 

BELOW Price BELOW 80,000 (same as UNDER) 

SMALLER Price SMALLER than 80,000 (same as UNDER) 

OR (conjunction — used to express multiple conditions, i.e; City is "moria" OR 
"Riveria") 

AND {conjunction — used to express more than one focus condition at a time, 
ie; Price over 80,000 AND city is "Moria") 

& (abbreviation for AND) - 

INCLUDES Features INCLUDES "school" 

5 tabbreviation for INCLUDES) 

CONTAINS Name CONTAINS "BERT" (same as INCLUDES) 

HAS Name HAS "BERT" (same as INCLUDES) 

SOUNDS Name SOUNDS “Freed” (finds records which 

sound like “Freed”: 
"Freid", "Fried", etc. First 
letter MUST match) 

LIKE lalternate form of SOUNDS) 

NEAR lalternate form of SOUNDS} 

NOT City NOT "Moria" 

н; jabbreviation for NOT) 

REJECT jalternative form of NOT, ie. Focus reject city "moria" is the same as Focus 
city not "moria" 

BUT [alternative form of NOT. i.e. Focus All BUT city "moria") 

EXCEPT [same as BUT) 

AMONG jinclude only items which are contained іп a certain set: іе. Focus company 
AMONG automakers will locate only those companies in the file that are 
also contained in the AUTOMAKERS set. The set must have been previous- 
ly defined with the DEFINE command.) 

IN [same as AMONG] 

CHANGED (finds records that have been changed since last Infoscope session) 

MARKED focus on specially marked records) 

DELETED (finds records that have been deleted during this Infoscope session) 

NEW (finds records that have been added during this Infoscope session) 


= uM) Eee ао 
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Advancing the technology of data security 


Introducing Data Sentry." 
Computer security so 
advanced, even Mata Hari 
couldn't hack it. 


Your most confidential 
files may be easy prey for the 
advances of an artful hacker. 

That's why Lockheed 
used its years of experience 
with high-technology systems 
to create Data Sentry. 


Protection for sensitive data 

Its own internal com- 
puter gives you the telecom- 
munications features of an 
intelligent modem. But unlike 
other modems, Data Sentry 
is smart enough to keep your 
secrets from the most persis- 
tent computer intruders. 

Data Sentry puts an 
electronic wall around both 
large and small computers. 
And because its protection is 
external to your CPU, it can 
eliminate the expense of 
internal security software. It 
blocks the inquiries of would- 
be Mata Haris with a sophis- 
ticated security sequence. 


Security for every situation 
First, Data Sentry 
requests the phone number 
of a caller desiring access to 
your computer. Then it hangs 
up the phone and searches its 
list of authorized phone num- 
bers. If the caller's number is 
authorized, Data Sentry dials 
the caller back and requests 
entry of a password. If the 
correct password isn't sup- 
plied within three tries, Data 


Sentry disconnects and will 
not return further calls from 
that phone number. 

Data Sentry also lets 
users select other lower levels 
of security if desired, includ- 
ing callback to any number 
with entry of password. And 
an option, Remote-ON? lets 
you turn your computer's 
power on and off from a 
remote terminal after secu- 
rity has been cleared. 


Versatile and confidential 

Data Sentry logs all 
attempted contacts for audit 
trails and analysis of users. 
Its security set-up is locally 
controlled by a master pass- 
word that is accessible only 
to authorized personnel. And 
its design includes high-relia- 
bility components, the latest 
LSI circuitry, plus Autodial 
300/1200 baud full-duplex 
communications, with auto 
ranging for incoming data. 

Data Sentry will deal 
with your toughest security 
problems. 

And it'll never fall for 
just a pretty face. 
For a list of your nearest 
Data Sentry distributors, 
call toll-free 1-800-443-0100, 
Ext. 471. Or write: 
Lockheed GETEX, 
Suite 945, 1100 Circle 75 
Parkway, Atlanta, 
Georgia 30339. 


= rLockheed-GETEX 


Leadership in Technology 
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REVIEW FEEDBACK 


Basis 108 


| read with interest Seth Bates's informative re- 
view of the Basis 108 (January, page 354). I 
bought a Basis in August 1983 and agree with 
Bates's positive comments about its advantages. 
However, he failed to note some of the limita- 
tións of which your readers should be aware. 
Here are those we have discovered: 
е The Basis 108 is not fully compatible with 
Apple 1+ CP/M software. in much the same way 
that the Apple Ile is not. 
e Technical support from the current Basis dis- 
tributor (and Basis itself) has been very poor. 
e Documentation is poorly organized and 
uneven in depth. Those professionals planning 
to add peripherals or do anything out of the 
ordinary should be aware that no assembly 
code of the CP/M BIOS is available. Since this 
is essential also for debugging and using adver- 
tised options. it is a distinct disadvantage that 
it has not been included in the documentation. 
M. J. MAYER 
Associate Professor of 
Psychology/Psychobiology 
University of California 
Santa Cruz, CA 95064 


Your review of the Basis 108 computer in the 
lanuary issue missed some features of this com- 
puter that І have found very helpful. it also over- 
looked some deficiencies and contained some 
errors. 

On the positive side, the Basis does not nor- 
mally require a fan for cooling purposes (be- 
cause of the large metal housing and sufficient 
power supply}. This means it is without the 
nerve-wracking hum that many computers have. 
Other writers who work in a quiet environment, 
as І do, would appreciate this feature. The 
power supply also comes with surge protection 
built in. 

One of the utility programs included is a 
“pseudo disk” that transforms the extra 64K 
bytes of RAM into a “RAM disk.” a most useful 
feature that can speed up processing immense- 
ly and can automatically be booted upon 
power-up. 

While the Basis has many improvements over 
its Apple counterparts, this also means some 
programs written for the Apple need to be 
specially configured ("optimized" in the words 
of the reviewer] for the Basis. This means you 
may be forced to buy the software from a Basis 
dealer. Some dealers will not provide computer 
help unless you are using their software. 

Seth Bates is obviously a computer technician. 
since he didn't comment on the documentation 
of the Basis. The documentation that to date 
has come with the Basis is very technical. For 
a technician the manual is probably useful, but 
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for a layperson it is confusing and not helpful. 
Computer Systems Designs informs us that a 
new, more friendly manual is in process but not 
yet available. 

We purchased our machines in 1982 and no 
documentation is available for the CP/M utilities 
(CP/M 2.2]; this means you borrow an 
Apple/CP/M Softcard Manual from an Apple 
owner, or spend hours on the phone handhold- 
ing a dealer. who you hope is patient and in- 
telligible. Even then, some of these utility pro- 
grams include the configuration program for the 
Basis, GBASIC, and MBASIC, which require 
documentation to use. 

This makes it imperative to have Basis users 
groups. However, your review erred in listing 
a California Basis users group in Salinas, Califor- 
nia. The gentleman listed is a former Basis 
dealer, period. The only Basis users group is 
the one listed in New Jersey, under Bill Cook. 

The Basis is a well-built, powerful computer 
(like a well-designed German car). but the aver- 
age driver needs a good drivers manual, not 
an electrical specs pamphlet. The average lay- 
person will find it difficult to use the full powers 
of the Basis without more clear and simple 
documentation. 

MARTIN THOMMES 
549 Auburn St. 
Ashland, OR 97520 


BUGS IN THE PINBALL 
CONSTRUCTION SET 


| was surprised to read Elaine Holden's review, 
"Pinball Construction Set" (January. page 282} 
and see that she could not find anything wrong 
with it. | have had the Commodore 64 version 
for two months now and find it extremely bug 
infested. Some of the problems, which were ap- 
parent the first day | had the product, are: 

e The drop targets can "catch" а ball and jam. 
Also. hitting a drop target near the side can 
drop the target on the opposite side. 

e The “multiball unit" the most advanced fea- 
ture of the playfield, hardly works at all. With 
the default "world" settings, the balls tend to 
sit at the top of the unit but never enter it. In- 
creasing the gravity [пої always desirable] 
seems to reduce this, but the problem may still 
occur. However, after multibail play. if a ball re- 
enters the unit, the game may never detect that 
that player's turn is over. 

® The construction mechanism itself is prone 
to hang or crash without apparent cause. | have 
talked with other users and found that this is 
a common problem. Anyone who works with 
the set for a few hours can expect to see such 
a crash. There's no restart mechanism, so you 
are back to zero when thís happens. When play- 


ing the game and bugs like those mentioned 
hang a player, there's no recourse but to cycle 
power and reload to continue to play. 

There are also a number of limitations and 
design flaws | hoped the review would mention, 
but these are not truly bugs. Many show limita- 
tions of the Apple origin of the software, how- 
ever, and could have been cleaned up quickly. 

| have not seen the Apple or Atari versions 
of the Pinball Construction Set, but | expect they 
do not suffer the same problems. Apparently 
Electronic Arts rushed this product out for the 
Commodore 64. The package reads "Designed 
and programmed by Bill Budge” but when the 
disk is booted, we find a message that the 64 
version has been programmed by someone 
else. (І doubt if Bill Budge. having spent the time 
he obviously did, would have let the bugs slip 
out.) Electronic Arts’ “warranty” is a disclaimer: 
it claims the company will not be responsible 
for the bugs. 

Pinball Construction Set is certainly a spec- 
tacular piece of software, and it is sure to be 
a big seller. Its unconscionable that Electronic 
Arts would push the Commodore version to 
market in the state that it's in. 

HARRY |. KUHMAN 
6407 J The Lakes Drive 
Raleigh. NC 27609 


THE IBM CS-9000 

After reading Thomas R. Clune's review of the 
CS-9000 from IBM Instruments (February. page 
278). | felt that he had left some things unsaid. 
We have had a CS-9000 in our laboratory since 
January 1983, and we have experienced every 
difficulty mentioned in the review and then 
some. The amount of time | have spent with 
that machine is just appalling. 

We purchased the CS-9000 for two major 
reasons. First, because its multitasking operating 
system (OS) would let us acquire data from our 
two liquid scintillation counters and two gam- 
ma counters concurrently. These devices out- 
put digital data on multiple samples at sample 
intervals of several minutes over periods of 
several hours. Our plan was that after one 
counter had finished its samples we could 
massage the data via BASIC or Pascal programs 
while the other counters were still active, The 
second reason for purchasing the CS-9000 was 
to add the four RS-232C ports on the optional 
analog-sensor board to the three RS-232C ports 
on the motherboard, ending up with seven 
ports: four for the counters, one for a digital 
plotter, and two for future expansions. 

When our CS-9000 arrived, we went through 
every problem that Clune noted (including 

(text continued on page 376) 
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And VT 100 Compatible 
- Andy 


The new VISUAL 102 gives full DEC VT102' performance and more features at a much 

lower price. Plus, when you need it, a Graphics Option card turns the VISUAL 102 into 

a 768 x 293 resolution graphics terminal emulating the Tektronix 4010/4014. Just insert 

the card and immediately you have high resolution graphics compatible with a variety 

of available software packages. 
VISUAL 102. The low cost, DEC VT102 compatible 

terminal that lets you graph now or graph later. See for yourself 9 
The UL listed VISUAL 102 exceeds FUG Class A Visual Technology Incorporated 

ie a ы and U.S. Government standards for X-ray 540 emos ы. е miele ea 
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(text continued from page 374) 
breaking the plastic nut on the CRT ball joint). 
We discovered that the CS-9000 multitasks only 


with compiled programs. No compiler was avail- 


able for months and the BASIC was interpreted. 
Then we got the Pascal compiler (so | learned 
Pascal) and discovered that the OS had some 
bug that effectively prevented multitasking. We 
finally got a multitasking OS and the long- 
awaited analog-sensor board. The RS-232C 
ports on the analog-sensor board never have 
been made to work with OS 1.0. However. we 
were successful in using the motherboard 
RS-232C ports in a multitasking mode. 
Where are we now? The latest version of the 
OS, OS 1.1, which we received in January 1984, 
won't write BASIC files to disks formatted by 
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OS 1.0. The programs we wrote to input data 
via the motherboard RS-232C ports using OS 
1.0 don't work with OS 1.1, Despite the fact that 
we do have programs that successfully input 
data using OS 1.0.. we are unable to input data 
using OS 1.1 via either the motherboard or the 
new analog-sensor board RS-232C ports. Read- 
ers should also know that the XENIX operating 
system mentioned by Clune is only in the "in- 
tended" stage—it is not available now. Addition- 
ally, | know of no commercially available soft- 
ware for the CS-9000 other than the languages 
available from IBM Instruments. The OS for the 
CS-9000 is not compatible with any other com- 
puter. Service on the CS-9000 consists mostly 
of sending the owner new parts for installation 
by the owner. The CS-9000 is built to occupy 


as little space as possible, and doing anything 
other than plugging in a new options board is 
not trivial. We have had several hardware prob- 
lems. І can now gut, scale, and fillet a CS-9000 
in about 10 minutes, but it took a lot of prac- 
tice. The ergonomic problems noted by Clune 
are also not trivial. Our lab benches are stan- 
dard for a biochemistry lab. but too narrow for 
the CS-9000—siting has been a problem. 

But the cruelest blow was when a visiting 
scientist brought his Apple 11+ to our lab. А 
few lines of Applesoft and it took in data from 
а counter on the first run. 

To give the CS-9000 its due, it is very capable 
hardware. It might be the choice if you have a 
few highly repetitive tasks for which you are will- 

(text continued on page 378) 
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BLOCK MATRIX PRINTER 
e CP-80 Block Dot Head with Friction Feed 
è P109/120 cps with Letter-Quality 
& Draft Hard Print 
HIGH QUALITY MONITORS 
e 100A Amber with 20 MHZ 


SLIM LINE DRIVE 

« T-40 TEAC Direct Shaft Drive for Apole* 
with 5 write-protected options. 

e C-40 Chinon Direct Shaft Drive for Apple" 

* Double-Sided Direct Shaft Drive for IBM 

e 32 mm Height, 3.5 inch Direct Shaft Drive 
for O.E.M. Video Response for Apple® 

10M BYTE HARD DISK SYSTEM ә 500 А.С. Amber, Green with 

« Low Power Slim Line Hard Disk with Intelligent Rotary Stand for IBM. | 
Controller & Cables, Internally Installed e 55C 14 inch RGB Color with Rotary Stand 
in IBM PC for IBM 


азы в Bes: 
Mitsuba Corporation 
667 Brea Canyon Road, #25 
Walnut, California 91789 
Tel: (714) 594-6959 
Outside Calif. 1-800-MITSUBA 
Japan TLX: 23325 EI-EN ENT 
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multiuser CP/M 8-16. 


Its 11:00 P.M. Do you 
know where your files are? 

Its great when multiple local and off 
site users can run any 8- or 16-bit CP/M 
or MP/M™ program. It's even better when 
they can share expensive resources like 
printers, hard disks, and tape drives. Best 
of all is when they can share your most 
precious resource — data. Gifford has been 
delivering systems with all these features 
for over two years. 

But sometimes data is sensitive. How 
do you keep people from taking more 
than their fair share? 


Gifford adds a new dimension 
to CP/M security. 

With our new security features, you 
can control what resources and data 
are shared. 

Gifford's proprietary security 
enhancements include user login with 
encrypted passwords, control over 
access rights of modem users, secure 
electronic mail, and the ability to restrict 
users to specified terminals, programs, 
and directory areas. Plus, an audit log 
utility that keeps a permanent record of 
system activity. And you also get all the 
standard security features of Digital 
Research's MP/M-86™ 

You select the level of security 
needed to get the best balance between 
file sharing and file safety. 


Unleash productivity with 
Gifford's Virtual Terminals. 


With our Virtual Terminals, each 
terminal on your system can monitor up 
to four different programs running concur- 
rently. And at the touch of a key you can 
switch screens instantly from one 
program to another. 

You could look up an address in 
dBASE II™ jump over to SuperCalc™ to 
make some projections, then switch 
instantly to WordStar® to use this infor- 
mation to update a letter. If you forget 
what's on a screen, just touch a key to 
refresh your memory. You won't need to 
go through the distracting process of 
loading and unloading programs. 

And since your Virtual Terminal can 
run any 8- or 16-bit CP/M or MP/M pro- 
gram, you can choose the best programs 
for your job from the biggest software 
library in the world. It's easier than 1, 2, 3! 


The Gifford Security Blanket: 
Total Solutions. 


Gifford delivers solutions. This 
means professional pre-sale consultation, 
expert system integration with 200 hour 
system burn-in, complete training, and full 
after sale support. 

For example, our three user 
CompuPro® based system with a 21- 
megabyte hard disk costs just $9,990, and 
can be easily expanded for $500 per 
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user. This includes MP/M 8-16, SuperCalc, 
and dBASE II. 

Other Gifford solutions include 
systems with hard disks that range from 
5 to 300 megabytes, 4 and 9 track tape 
backup, printers, plotters, and modems. 
Single- and multiuser 8086, 68000, and 
Z-80 based systems are available for 
immediate delivery, with 80286 and 16032 
systems on the way. 


Two year warranty protection. 
In the unlikely event that you encoun- 
ter a hardware related problem, we'll 
replace any defective S-100 part within 
24 hours FREE for two ful! years. But 
chances are, it can be solved on the Gifford 
service hotline or diagnosed via modem. 
All at no cost to you. 


Lock in on Gifford Security 
today. 

If total support, training, on site 
service, obsolescence-proof upgradeable 
S-100 bus architecture, and complete 
system security sound appealing, cut the 
coupon or give us a call. We'll send you 
a free brochure that tells the whole story. 
Once you get it you'll see why Gifford 
has a lock on multiuser CP/M 8-16. 


Gifford Computer Systems is a Full 
Service CompuPro® Systems Center. 


The powerful Gifford System 32] shown 
with optional GCS-80 Virtual Terminals. 
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Multi-function 
RS-232 
| Transfer Switches 


MF] 5232 TRANSFER SWITCH 
E 


| Multi-function RS-232 transfer switches let you 
switch your computer among printers, modems, 
terminals, any R5-232 perlpherals; monitor data/ 
line fallure, protect data lines from surges, and 
use as null modem for less cost than a switch alone. 
| Switches 10 lines (2,3,4,5,6,8, 11,15, 17, 20). 
LED data/line indicators monitor lines 2,3, 4,5, 6, 
8, 20. Metal oxide varistors protect data lines 2, 3 
from voltage spikes and surges. Push button 
reverses transmit-receive lines (2,3). PC beard 
eliminates wiring, crosstalk, line interferance. 
Connects any one input to any one output. 


Model] Price In Out Model Price 
MFJ-1240 $79.95 MFJ-1244 $139.95 3 
MFJ-1241 $99.95 ) i MFJ-1245 $169.95 3 : 
MFJ-1242 $119.95 2 3 MEJ-1246 $199.95 s 
MFJ-1243 $119.95 1 3 


AC Power Centers | 


pA MFJ-1108, $99.95. Add conven- 

$ 99: ience, prevent data loss, head 
bounca, equipment damage. Relay 

latches power off during power tran- 
sients. Multi-filters isolate equipment, 
eliminate interaction, noise, hash. 
MOVs suppress spikes, surges. 3 
isolated, switched socketpairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x2%x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. MFJ-1109, $129.95. Like 
1107 but intelligent. Switch on device 
plugged into control socket and every- 
thing else turns on. Others available. 


Acoustic/ Direct 
Coupled Modem 


Use with any 4 per 
phone anywhere 129 

MFJ-1233 Acoustic/Direct Coupled 300 baud 
modam. Versatile. Use with virtually any phone, 
anywhere. Use battery or 110 VAC. Direct con- 
nect mode: Plug between handset and base. Use 
with single or multi-line phones. Acoustic 
coupled mode:Use with ohones without modular 
plugs. Quality muffs give good acoustic coupling, 
isolates external noise for reliable data transfer. 
Originate/answer. Self test. Carrier detect, ON 
LEOs. А5-232, TTL compatible. Reliable single 
chip modem. Crystal controlled. Aluminum cabi- 
net. 9х1%2х4 in. Other modets available. 

Order from МЕЈ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year Unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE . 800-647-1800 
Call 601-323-5869 in М5, outside continental USA. 


hat ENTERPRISES 


INCORPORATED 
921 Loulsville Road, Starkville, MS 33738 
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(text continued from page 376) 

ing to write the software, and you have another 
computer for spreadsheets, general graphics, 
and the like. At present, the CS-9000 is definitely 
not a general-purpose laboratory computer. 
And it never will be one until it becomes de- 
pendable, easy to use, and begins to get a soft- 
ware base. 

And. to give IBM Instruments its due, it has 
agreed to take back its computer and give us 
a refund. 

PETER S. TOBIAS, PH.D. 

Department of Immunology 

Scripps Clinic and Research Foundation 
10666 North Torrey Pines Road 

La Jolla, CA 92037 


After reading the article by Thomas К. Clune, 
| was amazed. Not as amazed as | have been 
by the lousy service we have received from IBM. 
however. It's terrible! Our research group 
ordered a CS-9000 in the fall of 1982, and the 
string of promises, inaction, and bugs that fol- 
lowed (and are continuing) has forever tarnished 
the ІВМ name for me. 

First there were the delays in shipping. then 
the lack of documentation or a high-level lan- 
guage. When we finally did receive versions of 
Pascal and BASIC, they weren't compatible with 
the current (original) version of the operating 
system (OS). Similar problems plagued us for 
at least another year. Finally, after seven months 
of promises from our former marketing repre- 
sentative, the company replaced our unit. The 
new processing unit didn't work with the old 
disk drives or old software, so more waiting 
followed. 

You call this customer service? There have 
been several updates of both the high-level lan- 
guages and the OS since our new machine ar- 
rived last fall. We were not informed of them 
nor did we receive any of them. Most of our 
information about software updates and new 
offerings comes from the rumor mill, not from 
our current marketing representative. 

Most recently we discovered yet another bug 
in the system. The editor has the habit of inad- 
vertently overwriting parts of other files on the 
same track of the disk, leaving all of the affected 
files unusable and unretrievable. When | 
described this problem to Dr. John Tesch of 
IBM, he agreed that it does do that sometimes. 
Even though IBM is aware of this bug, it is still 
shipping an OS containing it, without warning 
customers. 

| agree with Clune's description of the poten- 
tial that this system possesses. That's what com- 
pelled us to purchase one when it was first in- 
troduced. Unfortunately, unlike Clune, we were 
not the beneficiaries of any significant atten- 
tion from the customer service department at 
IBM Instruments. Without that support. and with 
this trouble-laden product. none of us are very 
fond of our CS-9000 system. 

MICHAEL RIEBE 
Chemistry Department 
University of Wisconsin 
Madison. WI 53706 


1 enjoyed your article on the IBM CS-9000 lab- 
oratory computer, but I feel the article grossly 


understates the computing power of the 
CS-9000 system. The performance example 
cited in the article involved polling a device 
once per second, receiving, and averaging 2K 
bytes of data. In our application (high-per- 
formance NMR spectroscopy and medical 
imaging), a CS-9000-based system is used for 
polling several devices every 200 milliseconds, 
receiving, scaling, and graphically displaying 6K- 
byte data packets. In addition, the system is able 
to simultaneously transform the data to floating- 
point format and perform complex manipula- 
tions on it rapidly (for example, 1024-point com- 
plex floating-point Fourier transforms in 145 
milliseconds). By way of comparison, a VAX 
11/780 with DEC's floating-point accelerator re- 
quires 228 milliseconds of processing-unit time 
and an indeterminate amount of real time to 
perform the same 1024-point complex floating- 
point Fourier transform (IMSL scientific sub- 
routine library "FFTCC"). 

To be fair, | must point out that my CS-9000s 
have been configured with extra hardware in- 
cluding | megabyte of RAM. a IO-megabyte 
Winchester disk. and a SKY Computers 
SKYMNKY floating-point processor. Even with 
all these goodies, the CS-9000 system can be 
purchased for $20,000. an order of magnitude 
less than the cost of the VAX. The implications 
of this are quite remarkable, and they suggest 
that a new generation of supermicrocomputers 
is now available. These machines are desktop 
computers that offer real computing power, af- 
fordable by small laboratory or business 
groups. Only 5 or 10 years ago comparable per- 
formance figures would have been regarded as 
competitive for a low-end mainframe. 

The ENIAC, a room-size behemoth that rev- 
olutionized the world of computing, required 
200 milliseconds to perform one multiplication. 
The CS-9000 sitting on my desk does one muiti- 
plication in less than 2 microseconds. In other 
words. my little computer is 100.000 times faster 
than the ENIAC. ! think it is impressive. 

DaviD J. STATES. M.D.. PH.D. 
Staff Scientist 

MIT 

Building NW14-5122 
Cambridge, MA 02139 


THE WANG 
PROFESSIONAL COMPUTER 


I was pleased to see the review, "The Wang Pro- 
fessional Computer" by Elaine Long in the 
December 1983 issue. page 360. This is the first 
article | have seen about the machine. 

There are three Wang PCs at my place of em- 
ployment. 1 have been using one almost daily 
since July for spreadsheet and word-processing 
applications (using Multiplan and Wang Word 
Processing). And | introduce new users to the 
computer and software. | like the hardware very 
much. The keyboard in particular is excellent, 
The arrangement of the keys favors the person 
with some typing experience, but the shape and 
response of the keys suit almost everyone ex- 
cept those with unusually large fingers. On the 
other hand, the lack of an Escape key is 
irritating. 
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The menus make it easy for our users to 
spend time using the computer rather than 
learning how to command the operating system. 
If the menus are time-consuming to a regular 
user, they can be circumvented quickly. 

'Wang Labs sales and support has been rather 
poor in my area; | feel it is not ready to sell the 
equipment. There is a toll-free PC hotline in 
Lowell. Massachusetts, for customers. Answers 
to questions are being delayed one to two days 
at this time. The people on the hotline are very 
diligent in their efforts to solve problems: 
however, they are still learning about the 
equipment. 

Regarding quality, on the first two machines 
a memory-expansion board and a Winchester 
controller card failed to function on delivery. 
A floppy-disk drive failed in three days after 
delivery. Both of these machines were delivered 
to us before September of last year. We re- 
ceived an extensively configured machine in 
December: everything still functions, A board 
inside one of the older monochrome monitors 
was replaced recently, Service (on maintenance 
contract} has been painless, of the replace and 
test variety. 

For us, delivery of hardware takes about eight 
weeks. We have waited for several months for 
delivery of our 2.0 version of Wang Word Pro- 
cessing and the Program Development Manual. 
The local sales office will not show us the Wang 
Data Base, explaining that it is too bug-ridden 
to be demonstrated. 

When we purchase a system, the second drive 
and expansion boards arrive in separate pack- 
ages. The customer is expected to install them 
or engage Wang (the fee is extra). There are in- 
structions included, and the current set is cor- 
rect. There are no caveats regarding static 
charge and the like. however. Installation is 
simple for the type of person who would fear- 
lessly attack a broken toaster—and be able to 
avoid creating further damage. 

! like the computer, and ! will like Wang bet- 
ter in a few more months when, I hope. the new- 
ness of the product has been overcome. 

By the way, the printer in photo | of the ar- 
ticle is not a daisy-wheel model. It is the Wang 
Dot Matrix printer, correctly listed as model PC- 
PMOIO. The printer looks and acts remarkably 
like an Epson MX-80 F/T. The daisy-wheel printer 
available is model PC-PMOI2: it looks like a 
Diablo (640, | think). | recommend that апу pro- 
spective Wang Word Processing user either pur- 
chase one of Wang's printers, an Epson or 
similar printer, or do some very thorough in- 
vestigation. Wang's generic parallel-printer 
driver supports few of the word-processing 
package's features, not even the double line 
spacing. | have not worked with the generic 
serial printer driver. 

KANDACE L. MYERS 
17 East Factory St. 
Mechanicsburg, PA 17055 


VIDEX ULTRATERM 
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| would like to extend Videx's thanks for the re- 
cent review of the Ultrdlerm in the February 
BYTE (p. 310). There has been a change, how- 


ever, in the VisiCalc preboot for the Ultrdferm 

that occurred after the review was written. The 

160-column mode of the preboot was replaced 

with another display mode that uses 80 col- 

umns and 32 lines. We feel that this display will 

better complement the Ultrarerm with VisiCalc. 

Videx is now sending a list of available soft- 

ware that utilizes the expanded features of the 
UltraTerm upon request. 

WILLIAM LEINEWEBER 

Customer Service 

Videx Company 

897 NW Grant Ave 

Corvallis, OR 97330 


Z-100 DOCUMENTATION 
AND OTHER VIEWS 


| have just read “The Zenith Z-100" (January. 
page 268) written by Ken Skier. | am a sopho- 
more computer-science major at Clarkson 
University and have had a Z-100 for about six 
months. Mr. Skier's review was excellent in all 
aspects but one: the documentation. In my 
opinion, the documentation as a whole is lousy. 
It is often incomplete. difficult to use. and very 
confusing. The BASIC, FORTRAN. Pascal. Multi- 
plan, CP/M. and Z-DOS manuals consist of one 
or two ring-bound binders. Almost all are lack- 
ing a detailed index consolidating both binders 
in a clear and concise fashion. Although, as Mr. 
Skier mentioned. the documentation 15 quan- 
titative (in terms of pages). it certainly is not 
qualitative. 

Other than this section. І think the review was 
very accurate and did justice to the underpub- 
licized 2-100. 

BRENT N. HUNTER 
Clarkson University 
Potsdam. NY 13676 


І enjoyed reading Ken Skier's 2-100 review. (I've 
had my Н-120 since last May.) I'm writing be- 
cause of one small inaccuracy regarding the 
dual-processor configuration. 

Any time you are running CP/M-85, you are 
using the 16-bit 8088 almost constantly. Briefly, 
all VO (input/output)—disk, screen. keyboard. 
serial, and parallel ports—is being done in the 
bottom page of memory under the control of 
the 8088. Anytime there is I/O activity, the 8085 
swaps out to the 16bit side. 

There are a couple of significant advantages 
to this, besides the fact that the 8088 is run- 
ning more efficient code routines: 

ө The BIOS in the 8-bit memory page is con- 
siderably smaller; CP/M-85 therefore gives the 
user around 3K bytes more program and data 
workspace. 

* Warm boots are extremely fast. as copies of 
the BDOS and CCP are kept in the bottom page 
of RAM and therefore do not have to be re- 
read from a bootable disk. A warm boot merely 
logs in the new disk. as the 8088 very quickly 
copies the BDOS and CCP from low RAM to 
the CP/M page of memory. 

А couple of minor points—the separate video 
RAM banks are not parity-checked, and the 

(text continued on page 380) 


Circle 334 on inquiry card. 


Only Titan's Neptune™ pro- 
vides Apple Ile users with 
an 80-column video display 
and up to 192K memory— 
all in just one slot. 


Now, Titans exclusive Neptune 
extended 80-column card gives 
you increased video display and up 
to 192K memory using just one siot 
in your Apple Ile. Designed 
expressly for the auxiliary slot of 
the Ile, the Neptune is available 
with 64K, 128K or 192K of RAM 
memory. The RAM memory can be 


tilized as a solid state RAM disk. 
Additionally, Titans VC-EXPAND/ 
80™ software supplied with each 
Neptune expands VisiCalc® up to 
220K of workspace memory and 
provides many other VisiCalc 
enhancements. DOS, PASCAL and 
CP/M® PSEUDO-DISK™ patches and 
a DOS relocation program are also 
included with each Neptune card. 

Let us help you expand your 
Apple's productivity. For informa- 
tion on the Neptune and other Titan 
microcomputer products, see your 
computer dealer or contact: Titan 
Technologies, Inc., RO. Box 8050, 
Ann Arbor, MI 48107; Telephone 
(313) 973-8422. 


Sales and Marketing by The 
MARKETING RESOURCE GROUP. 
Costa Mesa, CA. 


| 


Titan 


—— sees TECHNOLOGIES, INC. 


Tee РОТЕ ЦУ SATURN SYSTEMS OF MICHIGAN 


| 


Apple is a registered trademark of Apple Computer, Inc. 
VisiCalc is a registered trademark of VisiCorp, Inc, 
CP/M is a registered trademark of Digital Research. inc. 
VC-EXPAND software is written by Micro Solutions, Inc. 
Neptune and PSEUDO-DISK are trademarks of Titan 
Technologies, Inc. 


JUNE 1984 * BYTE 379 


(text continued from page 379) 
]l-megabyte Winchester upgrade has been an- 
nounced at $1799. 
| thought the article was very good—compre- 
hensive and well written. | have three Heath/ 
Zenith micros: the H-120 is rapidly becoming 
my favorite because of its exceptional 
capabilities. 
AL HEIGL 
Mill City Records 
POB 3759 
Minneapolis, MN 55403 


| would like to take this opportunity to comment 
on the Zenith Z-100 review. | own a Heath Н-100. 
which is the kit version of the Zenith Z-100, and 
| am extremely pleased with this machine. 
Ken Skier states that "8-bit CP/M software is 
hard to come by in the Z-100 54-inch format.’ 
{ have found that almost all software that | am 
interested in comes in the Heath/Zenith format. 
Perhaps your author was not aware that the 
Zenith format is the same as the common Heath 
format. In particular, the complete CP/M User's 
Group and SIG/M public-domain CP/M libraries 
are available on Heath soft-sectored disks (two 
sources of these public-domain disks are: 
Robert Todd Ir.. 1121 Briarwood, Bensalem, PA 
19020. and Headware, 2865 Akron St.. Atlanta. 


GA 30344). 
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Skier states that the Z-100 cannot transfer files 
between disks of different formats. Computer 
Consultants to Business (1033 Bishop Walsh Rd.. 
Cumberland. MD 21502) sells several 2-100 pro- 
grams that allow file transfers between the 
Heath/Zenith CP/M format, the Heath/Zenith Z- 
DOS (IBM PC-DOS) format. the Osborne CP/M 
format, and the Kaypro CP/M format. This com- 
pany is also considering other formats. such as 
DEC Rainbow and North Star. 

The author also stated that “although both 
processors |8088 and 8085] are present .. . | am 
not aware of any applications that transfer con- 
trol from one processor to another.’ One such 
application, called "CP/EMulator;' is available 
from the Heath User's Group. which produces 
hundreds of programs for the Heath/Zenith 
computers (and sells them, with source code. 
for about $20 each). This program runs on the 
8088 (Z-DOS) and allows the user to temporarily 
switch control to the 8085 (CP/M) to run CP/M 
programs. These CP/M programs may use Z- 
DOS files for I/O (input/output). 

Skier states that "a light-pen port is available, 
but Zenith does not yet provide a light pen to 
go with it" While it is true that Zenith does not 
yet fully support this option, at least one third- 
party vendor does. Software Wizardry (122 
Yankee Drive. St. Charles, MO 63301). a long- 
time supporter of the Heath/Zenith computer 


line. sells a light pen that is compatible with the 
Z-100. This firm also sells a graphics software 
package for the 2-100 that optionally accepts 
input from this light pen. 

The author mentioned that the 7-100 is not 
IBM PC compatible. While it is true that many 
programs written for the IBM PC will not run 
on the Z-100, almost all of the most popular ap- 
plications programs are available in versions for 
the Z-100 or in MS-DOS versions (the Z-100 can 
run all MS-DOS programs). Many of the Z-100 
applications are even superior to the IBM PC 
versions; for example, the Z-100 version of Lotus 
1-2-3 supports more colors and higher-resolu- 
tion graphics than the IBM PC version. Also, 
there are two programs available for the 2-100 
that allow some incompatible IBM PC software 
to run on the Z-100. These programs are 
"[B-Em" from Wideman Computer Consulting 
(1320 Pepper Villa Dr.. El Cajon, CA 92021) and 
"RUNPC" from Lindley Systems (21 Hancock St., 
Bedford. MA 01730). 

1 agree with Skier's conclusion that the Z-100 
is an excellent machine. This is probably one 
of the best 8088-based microcomputers on the 
market today, and although third-party software 
support is not as large as for the IBM PC, the 
Z-100 hardware is far superior to the IBM PC 
(and its clones) in terms of hardware. 

Also, please note that | am not affiliated with 


REVIEW FEEDBACK 


any of the companies mentioned in this letter. 

| am a computer user and have used some of 

the products that | have described. Those I have 
used all operate as advertised. 

KENTON LEE 

2138 Aldrin Rd. 

Apt. 5A 

Ocean, NI 07712 


i appreciated Ken Skier's hardware review on 
the Zenith Z-100. While suitably glowing in its 
assessment of the machine. the review under- 
standably omits mention of an immense 
resource that is readily available to users of 
Zenith computers—namely, users of Heath 
computers. 

The omission is understandable because 
Zenith never mentions it either. From the com- 
pany's advertising and its dealers one might 
think that a 2-100 has nothing іп common with 
an H-100 (the kit version of the same machine). 
In fact, however. the only thing they don't have 
in common is 4 square inches of plastic on the 
front panel: the product logo. 

The H-LOO is one of the newest toys to capture 
the imagination of the rather large community 
of Heath computer builders and users and— 
equally important—to capture the attention of 
the rather large number of independent hard- 
ware and software vendors who provide sup- 


port for Heath machines. The users themselves. 
to judge from the publications that cater to 
them. are hardware and software hackers in the 
fine old sense of the word: people who stay 
up until morning breathing solder fumes and 
banging on keyboards for the fun of it. The ven- 
dors provide what these people need: hardware 
and software that exploit the machine's capa- 
bilities and don't cost a mint. The journals pro- 
vide information of use to everyone from begin- 
ners to professionals. 

What Н-100 users need is also what Z-100 
users, including Mr. Skier, need. Almost every- 
thing his review says a 2-100 wont до, it will 
do—with the help of cheap or free things from 
the Heath users and their commercial allies. 

Eight-bit CP/M software is not hard to come 
by in the Z-100 5%-inch disk format. Several ven- 
dors, such as the Software Toolworks, sell very 
economical software—compilers, utilities, 
editors, games—in that format. Users groups 
and other sources provide a great deal more 
at lower prices. 

For example. Z-DOS indeed can't write CP/M 
files—however, CP/M can be tricked into reading 
Z-DOS files, with identical results. RDZDOS, a 
$20 program from an independent vendor, 
makes that possible. If you don't have $20 left. 
you can trick the machine into doing the same 
thing using just the utilities that come with the 


Let the gibberish stop here. 
The TDK No-Risk Disk. 
Because no matter how many times you play it, the TDK No-Risk 
Disk won't scramble your thoughts or play games with your words. 


Not once. Not ever. 


operating systems; the trick is explained in a 
letter to REMark magazine, issue 45 (October, 
1983). REMark is the journal of the Heath Users 
Group, which is actually a part of the Heath 
company. 

That should be enough to make the point. 
Anybody considering a Z-100 should take into 
account its underground support system. You 
dont have to be a genius to use it. You just have 
to be inquisitive. 

ARNOLD SEIBEL 
621 Parcel St. 
Monterey, CA 93940 


FLIGHT SIMULATOR 


In regard to Stan Miastkowski's review "Micro- 
soft Flight Simulator" (March, page 224]. | real- 
ize that the programmers can, and did, take 
literary privilege in writing this software. But the 
comments of Miastkowski, who purports to be 
a pilot, are simply astounding. 

On page 228, Miastkowski says that Meigs 
Field, in Chicago, is an uncontrolled airport. If 
he had checked with his "Jepp" manuals, he 
would have assuredly known that Meigs is in- 
deed a controlled airport. to the extent that stu- 
dent pilots are forbidden to take off or land 
there. 

(text continued on page 383) 


Our lifetime replacement warranty guarantees that. 


And our almost 50 years of experience 


| 


in developing superior magnetic recording 
products support that. 

That incidentally 15 more than you can 
say for any other disk. 

Bringing us to our point. 

Don't play games with an ordinary disk. | 

hen you can play for keeps with an 

extraordinary disk. 


&TDK. 
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TDK offers a complete line of the most popular disks in 5!4- and 8-inch formats. 


TDK. THE NO-RISK DISK. 
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Now you can sell to 
your European prospects and 
customers, right here 
in BYTE's 
International Advertising Section! 


Among our 40,000 international BYTE 
paid subscribers are your prime European 
customers for microcomputer products: 


Ш 79% own/use a computer for personal 
applications 

Ш 89% of BYTE's European subscribers 
now own or use a microcomputer 


Ш 91% are involved in company computer 


purchase decisions 


B 92% are involved in company software 


purchase decisions 


E 49% have purchased a product from an 


ad in BYTE 
Ш 28% indicated they read no other 
English-language computer magazine 
M The average full-page ad in BYTE 
generates nearly 1300 inquiries 


FUTURE 
TRENDS 


"E Software Ёл 
Тале 


Your ad will not only be read by these 
40,000 buyers, but it will reach another 
40,000 passalong BYTE readers! BYTE's 
International Advertising Section is now your 
most cost-effective and efficient advertising 
medium for European computer sales— 
every month. Make your space 
reservations today. 


Ала, for complete details of our 
European readers, telephone your BYTE 
salesperson for our new BYTE European 


Subscriber Profile Study: 
London: Arthur Scheffer at 01-493-1451 


Frankfurt/Main: Fritz Krusebecker at 
72-01-81 


Paris: Kenneth Davey at 720-33-42 

Milan: Savio Pesavento 86-90-656 
Stockholm: Andrew Karnig at 08-51-68-70 
Madrid: Maria Sarmiento at 45-52-891 


Bat Yam, Israel: Gurit Gepner at 
866-561-321-39 


U.S.A.: Pete Huestis at 603-924-9281 


EU IE 


the international standard™ 


McGraw-Hill Publishing Company 
34 Dover St. 
London W1X 3RA England 


it 


(text continued from page 381) 

Since its construction, Meigs Field has been 
plagued by crosswinds and burbles (disturbed 
winds coming from buildings and structures]. 
as well as convection currents (from flying over 
water and then flying over heated concrete or 
other hard terrain). This is the result of the fact 
that Meigs has only two runways. 

| find that the Flight Simulator software should 
not be used without a joystick control. which 
the IBM PC does not make allowances for. 

LOVELL E. SWANIGAN JR. 
2801 South King Dr. #517 
Chicago. IL 60616 


INTERRUPTING HERCULES 
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With reference to the review, "The Hercules 
Graphics Card" by Tom Wadlow (December 
1983, page 343). | would like to point out a 
problem with the examples presented. 

The assembler language interrupts will not 
work on an IBM XT running DOS 2.0 due to the 
fact that INT 40-4F are used by the system. 

A close look at the technical reference manual 
will show that these interrupts аге, indeed. 
reserved. 

Hercules, it seems, has fallen into the same 
trap as so many others (including ourselves). 

The only interrupts that are reserved for the 
user are 60-6F. 

CHARLES ALLEN 
Managing Director 

Gulf Computing Systems 
POB 25125 

Safat. Kuwait 


Hercules responds: 

Since Mr. Allen took the trouble to send us 
a copy of the letter that he wrote to you, ! will 
take the trouble to correct him. The Hercules 
Graphics Card uses interrupt 10, not any inter- 
rupts in the range 40-4Е as is his understanding. 
The fact that | am composing this letter on an 
XT running DOS 2.0 with a Hercules card in the 
system convinces me that there is no problem 

with this arrangement. 
ANDREW FISCHER 
Technical Support 
Hercules Computer Technology 
2550 Ninth St.. Suite 210 
Berkeley. CA 94710 


APPLAUSE FOR APL 


Thank you very much for the excellent article 
"STSC APL*PLUS and IBM PC APL: Two APLs 
for the IBM PC" by Jacques Bensimon (March, 
page 246). 


REVIEW FEEDBACK IS a new column of 
readers letters. We welcome responses 
that support or challenge BYTE reviews. 
Send letters to Review Feedback. BYTE 
Publications, РОВ 372. Hancock. NH 
03449. Name and address must be on 
all letters. 
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REVIEW FEEDBACK 


The author established immediate empathy, 
| am sure, with every APL "true believer" when 
he recounted his disappointment that APL was 
not chosen over BASIC as iBM's premier lan- 
guage for the PC. Having established his creden- 
tials as an APLer, though. he did not go on to 
abandon those unfamiliar with the language, as 
| have seen many authors do. The section “A 
Brief Look at APL.” with numerous clear ex- 
amples, was worthy of publication all by itself. 


The entire article was very well written, tech- 
nically accurate, to the best of my knowledge 
(I have had professional exposure to both sys- 
tems). and a fair and equitable comparison be- 
tween the two implementations. 

A heartfelt "keep up the good work" is in 
order for both you and Jacques Bensimon. 

JIM FIEGENSCHUE 
1805 High Meadow Cove 
Carrollton, TX 75006 ІШ 


What do you get when you cross 
1200 baud, free on-line time, 
and extra features at a price Hayes 
can't match? 


Data Rate? 

The MultiModem 
gives you a choice— 
either 1200 or 300 bits 
per second. So m can 
go on-line with the 
information utilities. 
Check out bulletin 
boards. Dial into corpo- 
rate mainframes. Swap 
files with friends. 


On-Line Time? 

With the Multi- 
Modem you get 
CompuServe's 
DemoPak, a free two- 
hour demonstration of 
their service, and up to 
seven more free hours 
if you subscribe. You 
also get a $50 credit 
towards NewsNet's 
business newsletter ı 
service. 


Features & Price? 
Of course, the 
MultiModem gives you 
automatic dial, answer, 
and disconnect. Gives 

you the Hayes- 
compatibility you need 
to support popular 
communications soft- 
ware programs like | 
Crosstalk, Data Cap- 
ture, our own Multicom 
PC, and dozens of 
others. Gives you a 
two-year warranty, 
tops in the industry. 


Trademarks — MutModem MuthiCom 
PC Miwrn-Tech Systems Imc —i(Compu- 
Serve CompuServe fntormabon Services 
án H & Я Block company — Newslal 
Aes er, fac — Crosstalk Micrastu! 

tac = Data Caplure- Soetheaster Solr. 
ware — S&martme gem Hayes Hicr oran: 
pede? Produces Inc 
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MultiModem. 


But Better? 

Yes. The Multi- 
Modem gives you fea- 
tures the Hayes 
Smartmodem 1200" 
can’! match. Features 
like dial-tone and busy- 
signal detection for 
more accurate dialing 
and redialing. Like a 
battery-backed mem- 
ory for six phone num- 
bers. All at a retail price 
of just $549 — com- 
pared to $699 for the 
Smartmodem. 


What do you get? 
The new MultiModem, 
from Multi-Tech Sys- 
tems. Isn't this the 
answer you've been 
looking for? 


For the name of 
your local distributor, 
write Multi-Tech Sys- 
tems, Inc., 82 Second 
Avenue S.E., New 
Brighton, MN 55112. 
Or call us at 
(612) 631-3550. 


Multi lech 
oystems 


The right answer every time. 
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An Analog and Digital 1/0 board for your IBM PC at just $295! 
Who does Molinari think he is? 


Don't laugh. We're not kidding. Data Transla- 
tion is practically giving away a new single board 
plug-in that brings complete analog and digital [JO 
capabilities to your IBM Personal Computer. 

Ordered in lots of 500 or more, you can enjoy 
full data acquisition capability for as little as $295. 
And smaller unit orders also qualify for considerable 
savings... one unit is only $495. 

But what would you expect from an innovator 
like Data Translation? Whether you're working in 
laboratory research or industrial process control, 
our latest board can give you measurement and con- 
trol capabilities at tremendous savings. 

The DT2808 includes 16-channel 10-bit A/D, 
2-channel 8-bit D/A, 16 lines of digital I/O, a program- 
mable clock and direct memory access capability. 
And all of these functions are supported by PCLAB," 
our BASIC callable subroutine library running under 
PC DOS." 

А comprehensive user manual with many 
programming examples will get your application up 


т РОР 


T NS This easy to use, easy to program board is highly reliable, 
ease | and of course, fully backed by Data Translations service and 
| support team. 

The new DT2808. The lowest cost 
data acquisition for your IBM PC. And 
just one in a long line of software 

— qe compatible analog I/O boards offered 


by the industry leader. = —; | 
Data Translation. - —_= 5 


Yes Virginia, there isa Santa t. 
Claus. He's president of Data к" 
Translation. 

For more information, 
call one of our elves. 


(617) 481-3700. 
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Data Translation provides a full 
family of anal and digital I/O 

boards with software support 
*500 pcs., $495: quantity one for the IBM PC. 


DATA TRANSLATIO 


World Headquarters: Data Translation, Inc., 100 Locke Dr., Marlboro, MA 01752 (617) 481-3700 Tix 95] 646. 

European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (06286) 3412 Tix 849 862. 
{п Canada: (416) 625-1907. 

IBM PC, IBM Personal Computer and PC DOS are registered trademarks of IBM. PCLAB is a trademark of Data Translation, Inc. 


The DT2808 is the lowest cost data acquisition board 
for the IBM PC. It includes A/D, D/A, digital I/O, clock 
and DMA on a single board for $295 in OEM quantity. 
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IN THE MONTHS TO COME. the Kernel will be a cen- 
tral and essentíal part of BYTE that will contain a variety 
of perspectives on the world of personal computing. 
One is Jerry Pournelle's unique and independent view 
from Chaos Manor. Immediately following Jerry's 
column, Chaos Manor Mail provides a forum for the 
hundreds of readers who write to Jerry. BYTE West 
Coast is our regular report from our West Coast staff— 
located in the part of the country that includes Silicon 
Valley and other founts of high technology. Next month 
will be the start of a column called BYTE Japan, writ- 
ten by Bill Raike, a technically astute personal computer 
enthusiast living in Tokyo. 

In future issues you will find in the Kernel a rotation 
of columns on telecommunications, artificial intelli- 
gence, mathematical recreations, computers and video, 
computers and the law, and perhaps other topics of 
enduring interest. 


COMPUTING AT CHAOS MANOR: А SuPERBUSY MONTH 
by Jerry Pournelle 

CHAOS MANOR MAIL 

conducted by Jerry Pournelle 


BYTE WEST Coast: LESSONS LEARNED 
by Ezra Shapiro 
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Is the biggest monthly 
computer magazine in the 
world too big for your 
advertising? Are you concerned 
that your ad will be lost, 
unread among all those others? 


Consider these big-number 
facts: 


Advertisers in BYTE receive an 
average of. over 1,000 inquiries 
per page of advertising, an 
average of 1,300 for full-page 
or larger ads. 


з ВҮ ТЕ too 
you ? 


And as the number of ad pages 
goes up, the number of 
inquiries-per-page soars. When 
we broke the Folio 400 record 
by doubling our ad pages, we 
tripled ad response. And not 
just in preferred positions, but 
all through the magazine. Some 
back-of-book advertisers have 
received over 2,000 inquiries 
from a single ad. 


One more big number: over a 
quarter of a million readers 
have bought products from ads 
they've seen in BYTE. 


If you're an advertiser, or are 
just starting to think big, talk to 
us—we're the people who 
wrote the book on 
microcomputer marketing. Just 
call Pete Huestis, Advertising 
Sales Manager, at 
603/924-9281. 


THE INTERNATIONAL. STANDARD 


Т BYTE is published monthly by M'Graw- Hill Inc ilh offices at 70 Main St, Peterborough, N.H. 09458, ph. 603-324-5281 


Apple-Franklin Case 
CompuPro Hard Disk 
Hudson 8087 Boards 

Turbo Pascal 
Rana Drives 

Dilog RAM Disk 

Disk Maker 1 

Quickon 

Printer Optimizer 

Helix Bubble Disk 

Sage IV 


aay cao all 
BY JERRY POURNELLE 


COMPUTING 


AT CHAOS MANOR 


A Superbusy 
Month 


u ow do you manage to find so 
Hr: to write about?” my sane 
friend asked. 

| just looked at her. When your subject is 
small computers, the problem isn't finding 
enough to write about. it's knowing when to 
stop. 

| thought I knew where to start. We've been 
expecting two new machines, the Sage IV and 
the CompuPro 10. Alas, both arrived today. 
The flu has blasted through Chaos Manor. and 
we're not likely to uncrate either machine until 
well after the deadline for this column, so this 
month maybe | can catch up on the backlog. 
Maybe. 


THANKS 


First, a pair of thank-yous. As some of you 
know, i've been heavily involved in the L-5 
Society Promoting Space Development. 
which is an outfit that takes seriously Robert 
Heinlein's dictum that the earth is just too 
small and fragile a basket for the human race 
to keep all its eggs in. (You can join the L-5 
Society by sending $25 to L-5, 1060 East Elm 
St.. Tucson, AZ 85719.) 

The L-5 Society isn't broke, but | don't sup- 
pose it's much of a surprise that there's no 
surplus money, so when we found ourselves 
in need of some new computer equipment we 
had a problem. 

Indeed. it was more of a problem than you 
might think. I'm fully aware that І could get 
any number of companies to donate equip- 
ment to L-5; but might someone see my re- 
quest as attempted extortion? 

Fortunately, there was a simple solution to 
the problem. 

Some years ago the L-5 Society bought a 
CompuPro computer to keep the books and 
membership list on. CompuPro's Bill Godbout 
arranged to have that system completely up- 
dated, donating a new set of hardware with 
all the bells and whistles, including a new 
CompuPro hard disk. 

Meanwhile, the Bay Area L-5 people were 
putting on the annual meeting, and their com- 
puter died: whereupon David Kay's company 
donated a Kaypro IV. which, І am pleased to 
report, arrived in time to bail our people out 


of a mountain of paperwork. 

Since what I think of those machines was 
in print long before I brought up the subject 
of L-5, I've no fear anyone will get the wrong 
idea. My thanks to both companies and their 
presidents. 


THE COPYRIGHT DECISION 


The papers announce that Apple and Franklin 
have settled out of court. 

That's fine, but it means that for the moment 
we'll have no final and binding decision on the 
questions the suit posed. We do have a deci- 
sion by the U.S. Court of Appeals for the Third 
Circuit. That's binding only in that area; judges 
in other circuits could rule otherwise although 
in practice the Third Circuit decision is likely 
to be persuasive wherever the issue comes 
up. 
What's at stake is the whole question of 
copyright protection for software. 

The facts of the case were pretty simple. 
Franklin (of Philadelphia) wanted to market a 
computer that would run Apple software. It 
studied the situation and concluded that it 
wasn't feasible to rewrite the Apple operating 
system including the code in the boot ROM 
(read-only memory) because, in the words of 
Franklin's vice-president for engineering, 
"there were just too many entry points in re- 
lationship to the instructions in the program.” 

Franklin therefore copied Apples ROM. Ac- 
cording to the Circuit Court decision, "Apple 
produced evidence at the hearing. . .that pro- 
grams sold by Franklin in conjunction with its 
ACE 100 computer were virtually identical 
with those covered by the fourteen Apple 
copyrights. The variations that did exist were 
minor, consisting merely of such things as 
deletion of reference to Apple or its copyright 
notice: А 

In fact, James Huston, an Apple program- 
mer, found his name embedded in one of the 
programs sold by Franklin and the word "Ap- 
plesoft" in another. Franklin didn't dispute that 

(text continued on page 388) 
Jerry Pournelle holds a doctorate in psychology and is 
a science-fiction writer who also earns a comfortable liv- 
ing writing about computers present and future. 
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|text continued from page 387) 

it copied the Apple programs. "Its fac- 
tual defense was directed to its conten- 
tion that it was not feasible for Franklin 
to write its own operating system 
programs: 

In short, Franklin's defense was (1) it 
had to copy the Apple programs or it 
couldn't produce a machine that would 
run Apple software, and (2) operating 
systems and machine codes aren't sub- 
ject to copyright because they're not 
literary works. 

This isn't a totally unreasonable posi- 
tion. My late mad friend thought copy- 
right law was sufficiently complicated 
already, and he was adamantly op- 
posed to adding computer-program ob- 
ject code to the works protected by 
copyright. MacLean thought there 
ought to be special legislation based on 
patent law. | didn't agree with him, but 
he could be pretty persuasive. 

Moreover, there are only so many 
ways to make computers do things. You 
can't copyright an idea: only its expres- 
sion. Thus, it can certainly be argued 
that had Franklin been able to rewrite 
the Apple operating system in such a 
way as to keep all the same entry points 
but not have made an exact copy of the 
copyrighted Apple programs, it would 
have been home free. 

This would be akin to taking a book 
of nonfiction and rewriting it so that the 
table of contents for the original and the 
rewrite were identical: on each page of 
both the same ideas would be ex- 
pressed, but the actual words and sen- 
tences would be different. That would 
be a lot of work but certainly not 
impossible. 

Franklin didn't do that. My reading of 
the Court's decision leads me to think 
that it would have won if it had, but in 
fact the Court specifically didn't address 
that issue in the decision. What it did 
do was rule that “а computer program 
in object code embedded in a ROM 
chip is an appropriate subject of copy- 
right" and that "a computer program, 
whether in object code or source code, 
is a literary work and is protected from 
unauthorized copying. whether from its 
object- or source-code version.” 

This can have some pretty far-reach- 
ing effects. For one thing. software pub- 
lishers can't have it both ways: if they 
want to rely on copyright protection, 
they're going to have to give up those 
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ridiculous licensing agreements their 
lawyers are so fond of. That's probably 
just as well, because | suspect those 
agreements are worthless. 

The idea of licensing software is a 
legacy of the mainframe and minicom- 
puter days, when software could and 
did cost hundreds of thousands of 
dollars and was installed and main- 
tained by experts. There was a time, 
after all, when you couldn't buy an IBM 
computer; they could only be leased. 
and severe restrictions on what periph- 
eral equipment you could connect to 
the IBM were built right into the lease 
contract. 

In those days, software licensing 
agreements were actual contracts, 
negotiated between independent enti- 
ties that, if not in an equal bargaining 
position, were at least not as unequal 
as a consumer and a major software 
company. 

That's no longer true. Now you go to 
a store and plunk down money for soft- 
ware exactly as you might buy a cable 
or an all-day sucker or a Jerry Pournelle 
science-fiction novel. The difference is 
that when you get your software home, 
there's this imbecilic licensing agree- 
ment under which the publisher war- 
rants nothing at all and guarantees that 
his product isn't worth anything, and 
you "agree" not to copy the program. 
show it to others, or run it on more than 
one machine or during the dark of the 
moon. You also agree that this unwar- 
ranted and unmerchantable program is 
enormously valuable, and if you do 
violate the terms of the agreement you 
have done the publisher irreparable 
harm, and you'll sell your spouse and 
children into slavery in partial recom- 
pense to the poor damaged publisher. 

I've never heard of a court trial based 
on one of those goofy licenses, and | 
find it hard to believe that any judge 
would take one seriously. Of course, one 
is never safe in relying on lawyers to ex- 
hibit common sense. Even so, I really 
doubt the enforceability of those agree- 
ments, and | suspect that software pub- 
lishers would do much better to rely on 
copyright. 

There are, however, some limits to 
copyright protection. For one thing, 
educational and nonprofit groups have 
some privileges under the Copyright 
Act. So do those outfits that translate 
and adapt works for use by the blind. 


Educators, reviewers, and scholars have 
the right of "fair use" Finally, there's the 
question of backup copies. Under copy- 
right law, you are prohibited from seli- 
ing or distributing copies of a protected 
work without the owner's permission: 
but making a copy for your own use is 
a different story. You can't make a copy 
and sell the original, but | see nothing 
to stop you from making and keeping 
copies for your own use. 

You can also lend books to friends, so 
long as they don't make copies. Indeed, 
as I've said before, the law requires me 
to pay taxes in support of institutions 
whose business is to lend people copies 
of my books. 

Thus, one result of the Franklin-Apple 
case may be the demise of software 
licensing agreements in favor of some- 
thing more sensible. | hope so. It's too 
bad. though: [ can sympathize with both 
companies desire to stay out of court 
and get this thing settled, but 1 wish it 
had gotten to the U.S. Supreme Court 
so we'd have some of the issues settled 
once and for all. 


CP/M-8/16 REVISITED 


Its hard to believe that I've had my 
CompuPro 40-megabyte hard disk and 
CP/M-8/16 for only a month now. іп fact. 
it's hard to see how I ever lived with- 
out them. Not that it has all been 
smooth sailing. As | mentioned last 
month, it's just as well that Chaos Manor 
was a test site for the new BIOS (basic 
input/output system): we were still 
flushing bugs out of the system as late 
as last week. 

None of them was fatal, but some 
were annoying. Diagnosing one of the 
errors was instructive. The directory of 
the E: segment of my hard disk kept go- 
ing haywire. That is: the hard disk is 
divided by software into five logical disk 
drives. The A:, В:, C:, and D: drives have 
10 megabytes each. The E: drive has 1.1 
megabytes and is set up to look exact- 
ly like an 8-inch double-sided double- 
density floppy, making it possible to 
copy to and from it. However, whenever 
I'd put any great amount of data onto 
the E: drive, the directory would get 
trashed, and I couldn't even erase it. 
When I tried, it would tell me there were 
Read/Only files on it, but then STAT 
couldn't find them. It made the E: drive 
useless. 

Then we had another glitch, some- 

(text continued on page 390) 


Мете on 
Louis Nizer's Case 


DHL;1 Worldwide Courier Express, now makes 
time-critical deliveries overnight throughout the U.S. 


The wheels of justice move slowly. you be the judge. 

But Louis Nizer can't. With over 30,000 locations, DHL makes more on- 

As one of America's leading trial lawyers, a best- time deliveries to more places around the world 
selling author, a painter, and senior partner in the than any other express courier. 


firm of Phillips, Nizer, Benjamin, Krim and AS wx. DHL has invested millions in a state-of-the- 
Ballon, Louis Nizer can't afford to lose a 008 SN art technology that encompasses 
minute. ё EC ЖЩ 7275, Learjets, helicopters and 

“When it comes to overnight de- ДЕ: E ` fleets of trucks and vans to speed 
livery, anywhere in the U.S., of سے‎ e , | 


things on their way. 
time-critical documents," counsels Bh. EN That's why 97% of the "For- 
Nizer, "DHL is fast and reliable.” 


tune 500” have reached the 
— 0x Mi. same verdict as Louis Nizer. 
aM —Forinformetion, call your 
ЧАШ local office of DHL Worldwide 
| * 2 Courier Express. 
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thing like keyboard bounce, that would 
go away once the system had been 
running for a few minutes. Hardly fatal, 
but annoying. and as Bill Godbout is 
fond of saying, if the error rate is high 
enough to measure, it's too high. Little 
glitches can be symptoms of coming big 
trouble. 

Tony Pietsch, the guru who maintains 
my systems, couldnt figure out what 
was happening and kept coming up with 
new hypotheses, most of which involved 
removing features from The Golem (our 
CompuPro Dual Processor). That's no 
bad way to proceed, of course. Get the 
system down to basics you understand. 
The relentless application of logic will 
generally solve the most puzzling prob- 
lems. 

Finally. he removed Jim Hudson's 
8087 add-on board. That did clear up 
the cold-start glitch, and the E: drive 
seemed to be behaving itself. 

However, it left me without an 8087 
math-chip system, and that's not accept- 
able. Logitech's Modula-2, the language 
I've fallen in love with, doesn't do float- 
ing point unless you have an 8087. 
Thus, І found myself on the phone to 
tell lim Hudson we'd yanked his board. 

He wasnt happy and decided to 
come down with a new math board and 
his own Dual Processors processor 
board. which was known to work in a 
system nearly identical to mine. Just to 
be sure he hadnt left anything out. he 


CHAOS MANOR 


brought Bob Greene, a troubleshooter 
from Intel, who carried a couple of new 
8-MHz 8087 chips. 

After a few tests it transpired that ! 
had a very early 8088 chip. which 
doesn't surprise me since The Golem 
was one of the first Dual Processor sys- 
tems to leave the CompuPro factory: it 
too began life as a test box, but wed 
never had any trouble before. We re- 
placed the 8088, at which point all 
seemed to work fine. Then, when we 
had everything swapped out, | needed 
a copy of Jims Modula-2 disk. Hed 
brought down a lot of small program 
modules hed got from Willy Steiger at 
Logitech: more than 200, in fact. 

Fine, thought 1. Well use the newly 
working E: disk to copy onto. | started 
PIP going. Things went well for a while. 
Then, suddenly, error messages, Worse, 
when І checked the E: disk to see what 
had managed to get copied, there was 
that same old trash in the directory 
again! 

still didn't have a copy of Jim's disk. 
Alas, no one has yet written a copy pro- 
gram that understands that my 8-inch 
disks are I: and J:, respectively. (That's 
coming Real Soon Now.) It was lunch- 
time, and we were in a hurry, so I tried 
to use PIP to move Jim's disk off to the 
M: memory drive, which is certainly the 
fastest way. That didn't work either. Now 
what? 

In fact, try as I liked, | couldn't use PIP 


a message to our subscribers 


to move that disk to any part of my hard 
disk. It would go a long way, then come 
up with a BDOS (basic disk operating 
system) error, even on the D: segment, 
which had never given me any trouble. 
There was nothing for it but to fire up 
Zeke 11, my superreliable Z80, and copy 
that disk. 

Jim went home feeling much better: 
it wasn't his board causing the problem. 
Now it was Tony's turn to sweat. 

We also knew it wasn't the processor 
board. Nothing for it, then: Tony 
brought over his own CompuPro hard 
disk and controller. We installed them. 
Everything worked fine. | breathed a 
sigh of relief. "Not yet? said Tony. 
"Where's that disk that kept crashing the 
system?" 

We put that into the floppy-disk drive 
and started PIP going. File after file 
came across. Then—blooey. Same error 
messages. Tony sat down with a St. Pauli 
Girl to think. For some reason, ! started 
to use PIP to move the disk to the M: 
memory drive while he was puzzling it 
out. 

That provided the clue. After 128 files 
had been sent over, we got an error 
message. Tony thought for a second. 
"Oh, sure; he said. “There's no more 
directory space. There's not room for 
more than 128 files in the M: drive/ 
Н: RAM [ғапаот-ассеѕѕ read/write 
memory| disk: 

(text continued on page 392) 


From time to time we make the BYTE subscriber list available to other companies who wish to send our sub- 
scribers material about their products. We take great care to screen these companies, choosing only those 

who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of our mailing list, and look forward to finding informa- 
tion of interest to them in the mail. Used are our subscribers’ names and addresses only (no other informa- 


tion we may have is ever given). 


While we believe the distribution of this information is of benefit to our subscribers, we firmly respect the 
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restrict the use of your name, simply send your request to the following address. 
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CONTROL 16 S-100 USERS 
WITH 1 ADIT BOARD 


Чч = ADIT. There's nothing else like it on the market. It's ап 
| intelligent 1/0 board with its own operating system 
that lets you control up to 16 different terminals, 
modems or printers. Or link your local network up to 
four other systems simply and inexpensively. And all 
„a this from a single slot in your S-100 bus. Now that's 
С efficient! 
ADIT gives you many extras. It allows you to 
upgrade to a multi-user system and expand as your 
needs grow— without performance degradation. The 
on-board 6MHZ Z80B supports DMA operations to 
off-load the host CPU. Multi-tasking firmware supports 
UNIX, MP/M and AMOS operating systems. It complies 
“ fully with IEEE 696. 

Theres much more to tell you about ADIT than space allows. And it is only one of Macro- 
techs products designed to maximize the performance of your S-100 system. The MAX Dynamic 
Memory, for instance, gives you up to 1 Mbyte of memory for all your system memory and virtual 
disk applications — again from a single slot. And our newly developed dual-processor, CPU board. 
It uses a 16-bit 80286 and an 8-bit Z80B to provide 
unprecedented speed and power from a single slot. , Macrotech 

' i International Corp. 
Thats efficiency, too. 9551 Irondale Avenue 

Call or write us today, and ask about these Chatsworth, CA 91311 

products. | Phone: (818) 700-1501 
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| hadn't known that, and | guess Tony 
had forgotten it. "Hardly a serious 
limitation.” I said. "Strange, though, the 
file just after that one is where we get 
the other problem .. 

[ stopped talking because Tony was 
scribbling madly. 

It didn't take long to fix things after 
that. When Tony and the CompuPro 
people ginned up the new superfast 
BIOS, they'd managed to put in a wrong 
number in the part that allocates direc- 
tory space. Five minutes with DDT fixed 
things. We phoned the fix up to Com- 
puPro just in time: it was due to begin 
shipping the next day. No one had 
tested the new software's ability to use 
PIP on more than 129 files. 

As | said, an instructive lesson: if I 
hadnt happened to notice precisely 
where things went wrong, we might still 
be wondering why this particular disk 
full of software would crash the system. 
The moral of the story is, if you have a 
problem. keep а log. Write down every 
bit of information you can get. What did 
you do, what error message did you get, 
what are the symptoms of the problem, 
what was happening just before the 
problem manifested itself; everything 
you can find out. It may seem trivial or 
irrelevant, but write it down anyway, 
before you forget. More often than not 
there's a powerful clue buried in among 
the details, and if you don't record the 
details, you may not spot the clue. 


IT CAN CHANGE YOUR LIFE 


That may have been the last bug in 
CompuPro-8/16. It does have some an- 
noying "features; nearly all associated 
with user numbers, but they're endur- 
able; and now I don't understand how 
[ ever got along without 8/16 and a hard 
disk. | have a larger temporary program 
area (TPA), floppies work faster than 
ever before, and | can keep an enor- 
mous pile of stuff on the hard disk. 

It has made some surprising changes 
in the way we do things here. When | 
find a minor problem in a program I've 
written, instead of logging it, often I fix 
it on the spot. It's easy, now that I1 don't 
have to go find the source, find the disk 
with the compiler, load the compiler. 
and load the source, all before I can 
start. Now І have source, programming 
editor. and compiler all on the hard 
disk. 
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Bookkeeping is easier, too. | keep the 
journal on the hard disk, and it's very 
easy to call up the Journal program and 
enter checks and cash as it happens, 
rather than save it all up for frantic en- 
try just before April 15. 

Hard disks are wonderful. 


HUDSON's Z-100 BOARD 


One major application for microcom- 
puters is spreadsheets, and the com- 
plaint | most often hear about them is 
that they're too slow. Since spread- 
sheets are often associated with finan- 
cial calculations, which demand high ac- 
curacy combined with large numbers, 
its understandable: floating-point calcu- 
lations are inherentiy slow. Fortunately, 
though. theres a hardware remedy: the 
8087 math chip, which does floating- 
point calculations at about 500 times 
the speed that the 8088 chip can do 
them. 

I've already mentioned jim Hudson's 
8087 board for the CompuPro Dual Pro- 
cessor. It's a small board that rides 
piggyback on the processor board: to 
install, remove the 8088 chip, insert 
Hudson's board where the 8088 was, 
and insert the 8088 into the socket on 
his board. 

It works fine. Of course, if you dont 
have an 8-MHz 8087 chip—they're still 
fairly rare and expensive—you have to 
slow your Dual Processor down. Hud- 
sons board does that automatically, and 
it has provisions for letting you speed 
things back up when you get a faster 
8087 chip. 

The results of using an 8087 are im- 
pressive: some 120,000 floating-point 
math operations take less than 10 sec- 
onds. If you're doing much number 
crunching with an 8086 or 8088, you 
must get an 8087. The IBM PC has a slot 
on board for the 8087; just get one and 
plug it ín. Ditto for the Eagle 1600, ex- 
cept that the Eagle needs one of the 
8-MHz parts, and that will cost you 
some change. There's no way—at least 
none known to me—to slow the Eagle 
down, and an 8087 won't work in a sys- 
tem in which the microprocessor is run- 
ning faster than the 8087. 

Hudson's 8087 for the CompuPro was 
so successful that he designed a board 
for the Z-100. [t uses one of the S-100 
bus slots and has 256K bytes of RAM 
in addition. 

Before you can make real use of the 


memory on Hudson's board, you'll need 
to fill those empty memory sockets on 
the 2100 motherboard with nine 4164 
64K-bit dynamic-memory chips. You 
ought to do that anyway; its easy 
enough. You can get the chips from 
Hudson when you buy his board: he 
isn't in the chip business, though. so to 
order separately, go to an outfit like Cal- 
ifornia Digital. (You can also get a "kit" 
from Zenith, but there's nothing in it but 
nine chips and some instructions, and 
Zenith charges a lot.) 

Hudson's board comes with programs 
to test both the memory and the 8087, 
and Hudson supplies source code to 
the tests. Installing the Hudson 8087 
board in the 27-100 is simple, and it has 
given us no problems. I'd have been 
shocked if it had: I've known Jim for a 
couple of years now. He's one of the 
good guys, a perfectionist who would 
take it personally if something he sup- 
plied didn't work properly. 

There's already a lot of support soft- 
ware for the 8087, and more is coming 
all the time. Borland's Turbo Pascal, for 
instance, has a Turbo87 version. If there 
are any spreadsheets that make use of 
the 8087's great speed, | haven't seen 
them yet, but it's only a matter of time. 
Within a couple of years they all will. 
Anyone developing new software for 
the IBM PC or Z-100 reaily ought to get 
in on the 8087 revolution. 


TURBO! 


I'm not fond of the name “Turbo; but 
that's about the only thing in Borland 
International's Turbo Pascal that I'm not 
mad about. So are my readers. | have 
tons of mail praising Turbo—and I have 
yet to get one complaint. 

Borland's coming out with a new ver- 
sion, 2.0, that's a significant improve- 
ment over the old. Meanwhile, it has 
canceled that silly licensing-agreement 
policy. It's doing everything right and 
deserves the full support of the micro 
community. 

Meanwhile, Microsoft is selling Potent 
Pascal. | hate that name. 1 don't care 
much for the product, either; it's ІВМ 
Pascal, essentially unchanged. The 
Microsoft ad speaks of a "software de- 
velopment environment: That's true in 
the same sense that any compiler is a 
"software development environment’ 
but not otherwise. If you believe "en- 

(text continued on page 394) 
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vironment" implies a compiler inte- 
grated with an editor, as with the 
MT+86 Speed Programming Package 
or Turbo Pascals integrated editor, 
Potent Pascal isnt one. Kaypros Tyler 
Sperry, whos here to deliver the 1984 
model of the Kaypro IV (faster, new 
video, built-in modem: it's a real im- 
provement}, wonders if the company 
couldnt call Kaypros S-BASIC an "en- 
vironment” It compiles, doesn't it? 

| remain impressed with Borland. 


Hor TIPS 


As I've said before, I'm in the middle of 
a storm: Rod Coleman of Sage Com- 
puter is certain that the Motorola 68000 
chip and its successors are the real 
future for microcomputers. So, of 
course, does Apple. My son Alex tends 
to agree with Rod, and between them 
they make an awfully good case. 

On the other hand, Bill Godbout and 
his people are just as convinced that the 
future lies with the Intel 8086 and its 
successors, and they can point to the 
success of the IBM PC for confirmation. 
When Jim Hudson and Bob Greene 
came down with the new Z-100 board, 
we spent some time talking about the 
future of the micro revolution. | didn't 
come to any conclusions, but | did get 
some hot tips on using 8088 equip- 
ment, particularly the IBM PC. 


OoPs! 


If you have a hard disk in your IBM PC, 
you can have a real problem when the 
time comes to format a new floppy disk. 
If you're logged onto the hard disk and 
invoke the format program without 
modifications, you get the message 
"Ready to format hard disk. Strike any 
key when ready" 

Generally, you didnt want to format 
the hard disk. Formatting erases every- 
thing, permanently and irrevocably. If 
you dont do just the right thing, though. 
that's what will happen. Alas, many PC 
users see that message, panic, and hit 
either the Escape key or Control-C, both 
of which usually rescue them—but 
neither will rescue them this time. Nor 
will the ersatz "reset" of Ctrl-Alt-Del: 
that “Strike any key when ready” 
message really means it. 

The only escape is to turn the ma- 
chine off. 

This is obviously an undesirable situa- 
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tion. Bob Greene suggests a permanent 
solution: on the hard disk, rename 
“FORMAT” to "DOFORMAT. Now 
create a batch file named FORMAT.BAT 
that has one, and only опе, line in it: 


DOFORMAT А: 


The A: disk will be a floppy-disk drive. 
Incidentally when making up batch 
(.BAT) files for the PC, the proper ter- 
mination for the last entry is not car- 
riage return but Control-Z (Control -Zed, 
as Greene puts it; he spends too much 
time in England). If you don't use Con- 
trol-Z. you get an extraneous carriage 
return in the command string, which 
produces an annoying extra prompt. 


You'LL BE SORRY 


One thing that annoys Intel are people 
who do original research in the 8086 in- 
struction set. 

Let me explain. 

The 8088 and 8086 chips, like all 
micro chips. have an "instruction set" of 
commands to which they'll respond. 
These are such commands as "Move 
the contents of the C register to the A 
register" and "Add with carry": the 
primitive commands from which assem- 
bly-language programs are built. These 
instructions are built into the chip in 
micro code and are actually part of the 
chip's very structure. The instruction set 
is a key feature of a microprocessor 
chip, and the manufacturer publishes a 
list of commands the chip will accept. 

However, some "holes" are in the 
micro code that instructs the chip. Cer- 
tain instructions, although not docu- 
mented in the published command list, 
will in fact work, often to produce useful 
results, such as to clear a certain register 
without resetting the carry flag. Some 
programmers have zealously experi- 
mented with the 8086 and 8088 chips, 
finding a number of these "undocu- 
mented features' which they have 
made use of in programs. 

This looks at first like a good idea. 
Why shouldn't you make use of all the 
chip features, whether documented or 
not? 

Bob Greene says it's not a good idea 
at all. Since these features are not sup- 
ported by Intel, theres no obligation on 
Intel's part to keep them: subsequent 
"editions" of the 8086 and 8088 chips 
may not have those features at all, and 
theres a good chance that another 


manufacturer making the chips under 
license from Intel won't include them 
either. 

Moreover, one of the strongest fea- 
tures of the 8086 family is that pro- 
grams written for the 8086 and 8088 
will work unchanged on upgrades such 
as the 80186 and 80286—that is, they'll 
work unless the program uses "illegal" 
instructions. Programs that use the un- 
documented features of the 8086 are 
guaranteed not to work on the 80186 
and above, because all the upgrades 
check for illegal op codes before ex- 
ecuting any instruction. 

Intel reserves those unused instruc- 
tions for new instructions of its own de- 
vising; so unless you intend unduly to 
restrict the portability of your programs, 
you'd be well advised not to make use 
of illegal op codes for the 8086 and 
8088 chips. 


RANA DRIVES 


What do you say about products that 
quietly work, never giving any trouble? 

We recently got an Apple Ile for Mrs. 
Pournelle; her school has one, and we 
thought we might find some good soft- 
ware for it. So far, though, І haven't seen 
anything very interesting, and neither 
has Roberta, but thats for another 
column. 

What she got was a plain Apple Ile 
with a single Apple drive. Already 1 can 
see ГЇЇ have to upgrade that. The boys 
have an old Apple II out in back. Theirs 
is equipped with a Rana disk controller 
and drives. 

Their machine does disk operations 
faster and more reliably than Roberta's. 

If you're contemplating an Apple, get 
Rana disk drives. You won't regret it. 


DiLoG'S RAM DISK 


Longtime readers of this column know 
I'm a fan of RAM disks, which fool the 
computer into thinking that a big chunk 
of memory is a disk drive. True, once 
you have a hard disk you may not use 
the RAM disk so much, but if you're 
confined to floppy disks, you'd do well 
to look into getting a RAM disk. 
RAM disks make WordStar and other 

programs that routinely do disk ac- 
cesses not only endurable, but very 
nearly a pleasure. They also take a lot 
of the delay out of games like Star Fleet 
that have overlays. 

(text continued from page 392} 
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They have one major drawback, of 
course: since they're only a kind of 
memory, whatever you put onto a RAM 
disk goes away when you turn off the 
computer. There are some remedies to 
that, the most obvious being a bat- 
tery backup: but it takes consider- 
able power to keep memory intact, and 
most batteries cant do it for long. 
(There are low-power memory chips on 
the market but they tend to be pretty 
expensive.) 

An alternative is to give the RAM-disk 
board its own power supply. That won't 
do you any good in the event of a 
power failure, but it will save you if 
you've accidentally turned off the 
machine before copying your work to 
permanent storage. It also saves you the 
trouble of using PIP to move your editor 
and files each time you want to use the 
RAM disk. 

The Dilog Model DP-100 Electronic 
Disk comes with its own power supply 
but no battery backup. There's also an 
RS-232C port, called an “Asynchronous 
Communications Adapter"; it's said to 
be functionally identical to the IBM 
Communications Adapter, and I'm will- 
ing to believe it, although Гуе not tested 
it. 

The Dilog DP-100 comes with idiot- 
proof instructions, complete with 
pictures and diagrams; | can't imagine 
anyone being unable to install the board 
properly. The manual shows what a 
jumper plug looks like and tells 
precisely how to install them, as weil as 
how to set the internal switches on the 
IBM PC. Dilog has covered every 
combination of floppy and hard disk, 
and tells precisely how to address its 
electronic-disk board for each. 

We've had the DP-100 running for a 
couple of weeks now, and it goes fine. 
Indeed. it came in while I was out of 
town, and Peter Flynn installed it: | 
didnt even know it was aboard for the 
first week, and it was only by accident 
that I found out that when you turn off 
the IBM, the DP-100 RAM disk doesn't 
lose anything. It's well made, installs in 
a few minutes, and does everything 
Dilog says it will. 

You still have to worry about power 
failures, playful kittens, and small 
children: writers should save early and 


often. 
(text continued on page 398) 
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DAY OF THE JACKPOT 


Four long-awaited systems came in to- 
day. All come highly recommended. 
One, the Disk Maker | by New Genera- 
tion Systems, is supposed to solve all 
my disk-format problems forever: it has 
one 5%-inch drive that will do both 48 
and 96 tpi (tracks per inch; IBM uses 48, 
while Eagle does 96) and an S-100 card. 
I'm to plug the card into Ezekial 11, my 
CompuPro Z80, after which | can read 
all known 54-inch disk formats on the 
Disk Maker's 54-inch drive and trans- 
fer the files to my 8-inch disks. Disk 
Maker knows both CP/M and PC-DOS, 
and it will move files back and forth be- 
tween them. Leor Zolman, the author of 
BDS C and an always reliable source, 
swears by it. 

Meanwhile Security Microsystems 
Consultants has sent a little gizmo, 
Quickon, that you install in an IBM PC, 


after which you can disable the manda- 


tory memory test or let it run, as you 
prefer. | haven't installed mine yet, but 
Jim Baen swears by his. It ought to save 
considerable time. 

і also have a printer buffer at long last. 
Applied Creative Technology's Printer 
Optimizer not only contains a box full 
of memory, but both serial and parallel 
input and output ports: you can cross- 
connect as you like. The Printer Op- 
timizer is a handsome little box. and I'm 
looking forward to using it between The 
Golem and the NEC 7710; more next 
month. 

As soon as [ wrote all that, Daniel 
Benton brought over the new Helix 
Laboratories bubble-memory board for 
the IBM PC. I was really impressed with 
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it at COMDEX; it's in production now. 

If that weren't enough, Shirley has yet 
to be uncrated; the Sage IV, complete 
with EMACS text editor, LISP, and a 
bunch of other new software, came in 
two hours ago; and Tyler Sperry came 
up from Kaypro with the 1984 model 
Kaypro 4. 

АП in all, it looks to be a superbusy 
month at Chaos Manor. Ш 


Items Reviewed 


CompuPro Hard Disk......... 
СР/М-8/16 and BIOS 

CompuPro 

3506 Breakwater Court 

Hayward, СА 94545 

(415) 786-0909 


Disk Maker l....... 
96 tpi option 

New Generation 

Systems Inc. 

2153 Golf Course Dr. 

Reston, VA 22091 

(800) 368-3359 


DP-100 Electronic Disk 
Dilog PC Products 

12800 Garden Grove Blvd. 
Garden Grove, CA 92643 
(714) 534-8950 


Helix PC Bubble Disk......... 
Helix Systems 

11601 Wilshire Blvd.,, Suite 720 
Los Angeles, CA 90025 

(818) 710-0300 


Printer Optimizer... 

Applied Creative Technology Inc. 
2156 West Northwest Hwy., Suite 303 
Dallas, TX 77520 

(214) 556-2916 


The 


* Jerry Pournelle welcomes readers com- 
: ments and opinions. Send а self 
: addressed, stamped envelope to Jerry 
= Pournelle, clo BYTE Publications, РОВ 
: 372, Hancock, NH 03449. Please put 
* your address on the letter as well as on 
: the envelope. Due to the high volume of 
: letters, jerry cannot guarantee a personal 


reply. 


Quickon 

Security Microsystems Consultants 
16 Flagg Place 

Staten Island, NY 10304 

(212) 667-1019 


Rana Disk Drives Elite | (Apple). .$379 
Rana Systems 

21300 Superior St. 

Chatsworth. CA 91311 

(213) 709-5484 


Saga Ту... ео нео осе «97300 . 
Sage Computer 

4905 Energy Way 

Reno, NV 89502 

(702) 322-6868 


Borland International 
4807 Scotts Valley Dr. 
Scotts Valley, СА 95066 
(408) 438-8400 


8087 Math Board for Dual 
Processor 
8087 Math and Memory 
Board for Z-100 

memory only 

complete 
lames Hudson Associates 
POB 2957 
Santa Clara, CA 95055-2957 
(408) 554-1316 


BYTE COVERS 
prints shown at left are beautiful Collector Edition Byte Covers, 
strictly limited to 750 prints each, and signed and numbered by the 
artist, Robert Tinney. Each print is 18 in. x 22 in., and is accompanied 
by its own Certificate of Authenticity. Te order, use the coupon below. 
Visa and MasterCard orders may call 1-504-272-7266. 


Jul uL, GNE A. LB LL аА. س‎ —— ee — 

| Please send Through the [] Via — [^ MasterCard 
| Trap Door prints ($35) Card No. 

Breaking the Sound Barrier Expires: 
| prints ($35), or... ... sets of both prints Name: 
| ($55). 1 have included $3 per order shipping address: 

and handling ($8 overseas). City: 

[1 | have enclosed check or money order. — state: = — Zip: 


[ Please send me your color brochure. 
Robert Tinney Graphics . 1864 N. Pamela Dr. - Baton Rouge, LA 70815 
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conclusions. 


Without a good line, it's difficult-to draw 
much of anything. And Taxan has an 
extraordinary line. 

It's a dozen computer display monitors 
(RGB and composite as well as mono- 
chrome), one printer buffer, a television 
conversion tuner, several coaxial cables 
and a multitude of PC cards long. All 
segments designed and manufactured 
to represent the utmost in computer 


L Пп 


display technology. 

The Taxan product line. 

The only one of its kind. Backed by 
a solid reputation and 15 years in the 
computer display industry. 

So, if you're in the market for a com- 
puter monitor or related accessory, just 
ask one of our dealers to demonstrate 
our full line. 

You can draw your own conclusions. 


_ КАА та UL OR C ЧЕ 


The one to watch. 


Circle 324 for Dealer inquiries. Circle 325 for End-User inquiries. 


Taxan Corporation 
18005 Cortney Ct. City of Industry, СА 91748 
(818) 810-1291 
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MAC AND (SIGH) VALDOCS 


CORR RE RRR ERE ERR ERE RRR E REE ERR ERE EES 


Dear Jerry, 

I've seen the Apple Macintosh, and it is ex- 
actly what | hoped it would be: a little 68000 
monster that takes up as much room as a stack 
of paper. Mac shows off its speed in MacPaint 
with good cut, paste, and copy performance. 
Take a look! 

Why do you hate the Epson QX-10 so much? 
I think its the best 8-bit computer for the 
money. If you want more speed, go into Help 
and turn on Quirks (this works only in the ex- 
pert or advanced mode]. Then turn on the 
Quick display and turn off the center line. You'll 
find your screen now looks like a "regular" ter- 
minal, Ail Valdocs attributes are still there when 
you turn Quick off. Valdocs II exists, but it won't 

be released till late spring. CP/M 3 or CCP/M 
could be configured for this computer. TP/M 
runs CP/M programs right out of Valdocs and 
will return with your document preserved (as- 
suming you had one). Try it: select Menu; go 
for applications on the right drive When 
Valdocs asks for an application. insert any CP/M 
disk with a program on it. Press Return twice, 
then you can use the cursor controls to select 
a program. When you're done, perform a 
Control and put the data disk back in. This 
also works with two-drive CP/M stuff. Just put 
the Valdocs disk back in before you drop out 
of your program. 

AS soon as someone optimizes the QX-10's 
lé-bit screen processor and gets those 8-bit 
subprocessors marching in step, we will get 
substantial performance in Valdocs. That may 
become less important with Epson's little sister 
Comrex offering an MS-DOS card and a 512K- 
byte semidisk. By the way. a Control-Print does 
a screen dump any time. Now quit being such 
a brat and get some good laser-cut fanfold 
paper for that FX-80. Then hook it up to some- 
thing that will use it (like your Eagle or Sage) 
in the manner it would grow accustomed to. 

FRANK McCONNELL 
Greendale, WI 


You're not the only one who wants me to look 
at the Mac. As it happens, Dr. Michael Hyson 
and I have Macintoshes on order, and we're 
assured by Volition Systems that it will have a 
Modula-2 for the Mac (Mac Modula?) before 
the end of summer. We may write a book about 
the Macintosh. 

We've had many letters about the Epson 
ОХ-10. A lot of readers feel I've been too hard 
on the machine. Others hate it. 

For the record: | don't hate the QX-10. It has 
some of the best hardware I know of, especially 
the capability for really good graphics. Alas, it 
seems that Epson just didn't have its act 
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together when it released the machine. 

If a company sends me a test model, hard- 
ware or software i feel no compulsion to 
publish my opinions; but when the company 
Is selling the product. | think | have more obliga- 
tion to my readers than to any manufacturer 
or publisher. | do not believe customers should 
unwittingly be made into elther venture capi- 
talists or a quality-assurance department. 

The first Epsons were shipped with totally un- 
satisfactory software As time went by, suc- 
cessive improvements were made to Valdocs, 
and what Epson is shipping now is enormous- 
ly better than what ! originally reviewed. 
However, Epson America officials tell me there 
will be an even bigger improvement (version 
2.0) Very Soon Now. and other improvements, 
including 16-bit capabilities Real Soon Now I'm 
waiting for those before | do another evaluation. 

Those in the market for a new machine in the 
Epson price range would be well advised to 
look at the ОХ-10. It has a lot of neat features. 
Valdocs 1.18 is usable However. it's slower than 
! care for, especially if you want to use it as a 
substitute for a typewriter. It still hasn't a con- 
venient way of dealing with business letters on 
letterhead. | advise people to see a demonstra- 
tion before they buy—lerry 


50-Hz HELP 


Dear Jerry, 

Howdy. I've been reading your columns for 
about three years, and your December 1983 
column really hit home. I'm a noncommissioned 
officer in the Air Force and don't have a lot of 
money to spend on my computer: a Ferguson 
Big Board and a pair of Siemens 8-inch drives. 
| am stationed in Great Britain and am looking 
for motor-shaft pulleys to convert to 50-Hz 
operation. The drives are advertised to operate 
at 50/60 Hz, so the pulleys must be available 
somewhere. Could you please tell me where? 
i am thinking of purchasing the following low- 
cost software: Borland Pascal and Ellis Com- 
puting BASIC. | would appreciate any reviews 
of these products. Do they handle strings and 
overlays (chaining in BASIC]? І would appreciate 
any help. Please send addresses and not tele- 
phone numbers. Overseas calls cost quite a bit. 
Thanks. 

SSGT CHRIS BEACHY 
POB 4645 
APO NY 09755 


Alas, | haven't any clues about the pulleys; 
but | expect one or another reader can help 
you. We don't ordinarily print addresses. but 
I'll have yours listed. 

Borland's Turbo Pascal may be the best soft- 


ware deal going: while Elliss Nevada products 
are certainly good value for the money. 

The current version of Turbo Pascal doesn't 
allow overlays, but I'm told Borland will have 
a version that will by the time this is in 
print—Jerry 


DISK DOUBLER 


Dear Jerry. 

In the February "User's Column.” you address 
the use of the Disk Doubler to enable the use 
of the back side of disks on single-sided drives. 
| was happy to see that you recommended 
against using this tactic, but f feel that you left 
out the most important reason for not using it. 

What was not addressed is that the inside of 
the disk jacket is lined with a porous material 
that is designed to both Jubricate and clean the 
disk as it rotates in the jacket. Many small par- 
ticles are trapped by this material and held out 
of danger's way so that the disk will not be 
harmed. However, when the Disk Doubler is 
used and the disk is inserted in the drive up- 
side down to use the back side, the disk rotates 
in the reverse direction. Thus, any and all par- 
ticles that were trapped during the original rota- 
tion direction can now be released back onto 
the disk. Premature failure of the disk, or at least 
loss of data on the disk. is virtually guaranteed. 

1 have long recommended to my clients that 
this is not a worthwhile savings tactic, and the 
potential of lost data far outweighs the smali 
dollar savings in disks. 

LARRY C. HANSFORD 
New Carlisle, OH 


It's not a "guaranteed" way to lunch the disk, 
but spinning them in the wrong direction is a 
risk I'm not ready to take. The savings just can't 
be worth It.—Jerry 


АМ UNDERSTANDABLE 
DISCLAIMER 


SCORER ESGSPESCEREESCTESTCESSESECRFORBRSAECP ERP TEES 


Dear Jerry, 

My friend Bill Voglesong has begun to write 
computer programs and has asked me to edit 
them. І know nothing about computers, but as 
an unemployed English teacher, 1 do know 
something about grammar and punctuation. 

After reading your thoughts in the "User's 
Column" in the June 1983 BYTE, specifically, 
"Again, the Piracy Problem; my friend con- 
sulted me again. He did not want his disclaimer 
to read as poorly as did those noted in your 
article. He wanted a disclaimer written in plain 
English, not in legalese I tried. His attorney said 

(text continued on page 402) 


HIGH PERFO 


You can't win a race when you're not on the road. 
That's why you need a printer that does more than run fast. 
You need one that runs /ong. You need a Datasouth. 


MORE CHARACTER 


The printhead on a Datasouth printer 
Is rated to live through 500 million char- 
acters. Even in the most demanding 
applications, this means years of 
service without an overhaul. 


HEAVY DUTY CYCLE 


For a Datasouth printer, 
“100% duty cycle" is something 
of an understatement. So far, over 35,000 Datasouth 
printers have hit the hard copy road, and so few have 
pulled into the garage for repairs, it's hard to say how 
close to forever any of them will last. 


MORE THAN THE HUM OF ITS PARTS 


There's less to go wrong with a Datasouth printer. 
With sophisticated microprocessor control and unusually 


Find Datasouth Printers At 


AVAILABLE NATIONWIDE 


LONG DISTANCE RACER 


efficient design, Datasouth printers have few moving parts. 
They also don't need add-on "personality boards" to accom- 
modate different computers. 


TAKE YOUR CHOICE 


Datasouth reliability comes in two high performance 
models. The DS180 is a legendary workhorse that delivers 
crisp data quality printing at 180 CPS. The new multimode 
DS220 cruises at 220 CPS for high speed data printing and 
at 40 CPS for letter-quality word processing. Both models 
print precision dot-addressable graphics. 

If you have a high performance printing need, 
Datasouth has a high per- 
formance printer to fill it. 


DRIVE ONE TO WORK 


Test drive a Datasouth 
printer at your nearest show- 
room today. Then put it to 
work. With a Datasouth 
| racing beside you, there's no 
way to lose. 


Data Speed Type 
Letter Quality Type 


actual DS220 output 


2a “р THROU ETWOR Datasouth Computer Corporation 
Participating Lond Stores | SALES Sieh GRIN OCT RUCK Box 240947 · Charlotte, NC 28224 
And Other Fine Dealers. CALL TOLL FREE: 704/523-8500 - Telex 6843018 DASOU UW 


Circle 366 on inquiry card. 


1-800-222-4528 
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(text continued from page 400) 

what | wrote would even protect him legally 
(and commented that it must have been written 
by someone not of the lega! profession). 

I have enclosed a copy of this disclaimer (see 
table 1) for your consideration. If you could find 
the time to read it, Mr. Voglesong and i would 
be very interested in your opinion of it. If not, 
at least you know that you are being read and 
studied! 

PENNY HETZER 
Rochester, NY 


""*o*5ue29095850090295€06006800000200600090050€ 


This program falls under the Federal 
Copyright Law and may be used only by 
the purchaser for his own personal use. 
PSI designed this software for use in the 
Apple II and the Epson MX series 
printers using the Graftrax or Graftrax+ 
character set. With proper application, 
this program will perform as promised 
in the manual; PSI, however, is respon- 
sible for neither the particular applica- 
tion nor any problems resulting from 
that input. 

Updates and corrections will automat- 
ically be received by filling out the 
registration card packed in the manual. 
We at PSI invite you to contact us with 
any questions, problems, or suggestions 
you might have so that later versions 
may be even more useful in printing with 
your system. 

Table |: The PSI software disclaimer. 
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i think your disciaimer is great. I wish aii the 
software outfits would pay attention to this sort 
of detail—jerry 


MEDICAL DIAGNOSIS 


Dear lerry, 

f find your monthly columns of great interest. 
Unfortunately, 1 don't file them, and therefore 
| am writing to request information on how to 
Obtain the software Dr. Lawrence Weed has 
been developing. 

As you probably know, his book on the 
medical record was a seminal contribution to 
the organization of medical information. Fifteen 
years ago he set the stage for the possibilities 
that microcomputer technology now makes 
available to us. 

Thanks for any help you can give me. 

ROBERT L. COHEN. M.D. 
East Elmhurst, NY 


Dr. Lawrence Weed's address is Problem- 
Knowledge Coupler, PKC Corporation, RR 1, 
Box 630. Cambridge VT 05444. 

We got more than a hundred letters asking 
about Dr. Weed's diagnostics programs; the ad- 
dress was listed under Problem-Knowledge 
Coupler, but | guess | wasn't clear enough in 
the article that that's what Dr. Weed calls 
it—Jerry 
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TYPEWRITER REPLACEMENTS 


Dear Jerry, 

If you were starting out today as a fiction 
writer, what would be your ideal micro? And, 
considering a writer's need for large memory 
storage and quick access to a variety of 
documents for editing, how would micros of- 
fering multiple windows fit into your ideal? 

STEVEN А. HARDESTY 
Arlington, VA 


Given that ! have my choice of almost any 
system available, obviously ! prefer the S-100 
system | now use. What I have is a CompuPro 
"boat-anchor" box that houses a Z80 micropro- 


cessor, lots of memory drives and &inch' 


floppy-disk drives. It talks to me through a 
memory-mapped video board that drives a 15- 
inch monitor; | talk to it on an Archive keyboard. 
As soon as CompuPro releases its upcoming 
5-100 video board that emulates the IBM PC 
display (but will put it up on my 15-inch 
monitor). ГЇ change over to that. 

I solve the problem of large storage and quick 


access to a variety of documents by having а 


separate 5-100 8085/8088 System 8/6 with a 
40-megabyte hard disk. That system also drives 
the printer. 

You did say "ideal" 

You also could build a "dream system" for 
writers around the Sage IV; we're even looking 
into the possibility of using a Macintosh as the 
terminal for the Sage! 

Obviously, not everyone has access to so 
much equipment, 

Writing with computers is so much faster, bet- 
ter, and easier than working with typewriters 
that it hardly matters what you get. so long as 
you get a reliable full-service computer. not a 
games-playing toy. і know writers who love: 
Zenith Z100; Apple Ife: Sage: ІВМ PC; Eagle; 
Otrona; Osborne: Kaypro; Corvus; Wang; Altos: 
North Star; Vector Graphic; Epson ОХ-10: and 
one who's devoted to his Exidy Sorcerer—jerry 


MAKING EAGLES 
REMEMBER MORE 


Dear ]erry, 

As an Eagle 1600 user, | read with great in- 
terest your section in the january "User's 
Column" concerning beefing up the Eagle 1600 
by the insertion of several 8K-bit memory chips 
on the motherboard. 

| am interested in increasing my 1600's mem- 
ory in a similar fashion and would be grateful 
if you could advise me of the chip's specifica- 
tions and the cost of acquiring such chips. | note 
that the existing 128K bytes of my computer 
are made up of Mitsubishi 8K-bit chips, serial 
no. FMB 8264-20. 

Second, should any special handling precau- 
tions be taken while inserting the chip, aside 
from careful use of an IC tool and correct orien- 
tation of the chip? Also, are they simply inserted 
in the IC sockets immediately adjacent to the 
existing chips? | note that there are 48 sockets. 

DAVID W., FULLERTON 
St. Catharines, Ontario, Canada 


~ 


My apologies: | should have given those 
details then. 

You want 8K-bit dynamic-memory chips (4164 
types); California Digital lists them at $5.95 in 
quantities of one. For the Eagle, you need them 
in sets of eight; for the Zenith Z-100 or IBM PC, 
you'll want them in sets of nine (the extra chip 
is for storage of the parity bits). 

You must be careful of static electricity: do 
not work in a carpeted area, and be certain to 
ground yourself before removing the chips from 
the antistatic foam California Digital sends them 
in. 
Eagle sells memory-upgrade kits with fuli in- 
structions. That might be а good buy, since 
you'll also need a second memory-refresh chip 
(an exact duplicate of the 48-pin refresh chip 
thats already there; it goes in the empty 
socket.) Jerry 


ADA SUBSETS 


SSFESFSSSSSCSESSSSSOSCTCSSOSSCSSSeseesseeseeesese 


Dear |е!ту, 

I think it was a great mistake when it was 
decided not to “permit” Ada subsets. The deci- 
sion did not prevent subsetting: it just ensured 
there would be no control over subsets. No one 
has been able to do any Ada programming 
without spending a lot of time picking out the 
nonstandard features of one’s particular im- 
plementation and finding out which parts of the 
standard were left out. 

The proper approach would have been a 
phased development using compiler subsets, 
somewhat as the Stoneman document defined 
subsets for the Ada programming support en- 
vironment. Phase | would be the kernel “Pascal 
subset!’ with strong typing the most important 
feature. It would include all data types except 
private and task types. The kernel wouid also 
include subprograms and high-level I/O. 

Phase 2 would introduce packages—the mini- 
mal requirement for a language to call itself 
Ada—and the other aspects of separate com- 
pilation, such as private types and the separa- 
tion of specifications and bodies. The minimum 
would also need type-checking across module 
boundaries—otherwise, the purpose of type- 
checking is subverted. The final element of the 
minimum would be representation specifica- 
tions and low-level I/O to allow the machine- 
dependent data definitions required in any pro- 
gramming for embedded systems. 

Phase 3 would be full Ada except for task- 
ing. the most important features being generics 
and overloading—two aspects of the same 
topic. 

Phase 4 (tasking) would be the final layer, add- 
ing all aspects of this difficult and controver- 
sial feature. (A lot of disagreement has arisen 
about the desirability of the rendezvous 
method of tasking specified in the standard. its 
primary use is for networks of computers. How- 
ever, nothing forces a programmer to use Ada's 
tasking; individual variations can be created. if 
necessary.) 

The kernel and minimal Ada could be imple- 
mented on an 8-bit machine. RR Software has 
demonstrated that with its Janus compiler. Task- 
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ing may be possible only on a 16-bit micro with 

a multitasking operating system, but inter- 

pretericompilerOS hybrids like FORTH might be 
able to manage it. 

LARRY CARROLL 

Pasadena, CA 


Agreed: the much vaunted Department of 
Defense “control” over subsets of Ada may 
bring about the opposite of what it intended. 
Your approach would have been better. Alas. 
it's too late now. 

This is probably the right place to mention 
an excellent new book, Software Engineering 
with Modula-2 and Ada, by Richard Wiener and 
Richard Sincovec (Wiley, 1984). They give a 
good overview of what Ada is supposed to ac- 
complish, as well as compare its approach with 
that taken by Modula-2.—Jerry 


REAL SOON Now BLUES 


Dear Jerry, 
| want to contribute my recent experience 
with mail order as a warning to other readers. 
In the August 1983 BYTE. | found a very 
tempting ad on page 75. A company called 
XperSystems promised a database system 
called Base | for $19.95. | called the toll-free 
number, ordered a copy for my &inch CP/M 
system, and charged it to my MasterCard. On 
August 10, XperSystems debited the $19.95 to 
my MasterCard account. At the end of October, 
| still had not received the product. І called the 
800 number again. which turned out to be a 
secretarial service that just accepted phone 
orders. | was given the address of XperSystems: 
РОВ 22, Drescher. PA 19025. | sent a letter 
asking for the software or my money back 
before the end of November. Nothing hap- 
pened. In early December, i called the 800 
number once more. This time | was given the 
number of XperSystems: (415) 526-7110. I 
should ask for Karen Hall and request a refund. 
Curious: the phone number is in Albany, 
California. After many unsuccessful tries, a 
woman finally answered on December 7. | ex- 
plained my case, and she promised that Karen 
Hall would call me the next day. She called me 
two days later with a thousand excuses. The 
best one: "The boss of XperSystems is a very 
fast and effective programmer. He thought all 
other programmers would be that fast. But they 
were much slower. This is why we miscalculated 
the needed time to develop the software" Karen 
promised a letter within the next couple of 
weeks to al! customers of XperSystems explain- 
ing the delay and a planned delivery schedule. 
Another two months later and nothing has 
happened. If XperSystems does still exist and 
should ever advertise any products, remember 

my experience. 

I do not mind waiting some time for software. 
1 do mind, however, if someone takes my money 
months before sending the merchandise—if it 

even exists. 
HANNS ]. PROENEN 
Culver City. CA 
(text continued on page 404) 
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WIR: ESSE Sa $2 IBM PC and 1860 frowritarAl, 1320 emt, 138 co, 


(Each card now comes we) [ШЫ ЕНИН 
annazSaPEIEKEESPJUSDGARSRAREES uperOrive & SuperSpooll 


2K buffer, graphics, parallel. рЫ 
1550-5Р, shove bur 180 cm . . SCALL 

Memory Installed on curd ==-— поле 64K 128K 192K 256K 120К JDK 

with parsile, serial ports & clock $227 $267 $317 $367 $417 $467 ey ba سنت‎ pure us BSIOSCP CT. wel 

above plus game pori -s.m $2€ саз $352 $402 $462 6502 $552 § ^ с 


à tle J 28 ‘fe 
OMPAQ Meets 1! Шан Gemini-10X, 120 CPS, BO Col., fric- 


Amount of mrumory installed eti баң = = None BAK 128K 192K 256К tion & tractor feed, (parallel) SCall 
И werit port No, 1 & clock — aoe ore $316 me $416 B Gemin-15X, above w/15" pimen Cali 
Е мјери parallel or serial port No. i-am $304 Delts-10, 180 Вб сой. paralisi.. 
Compaq 120K, drive, a. aa SCALL Ё млн parallel & sarlal port No. 2 $309 $349 $399 S440 $4 «ps, B0 col. paras „ Сай 


256K, 2 dri ea CALL E K $299 DeHa-15, above but 15" carriage . „ Сай 
gum UK 7 drive, OM B hard MegePsk — expends a fully populated мар card( 756K) to 512 Pi бйр ean 
. CA 


Ze. LL | Optional Game Port. жазоо bean reeves Hanan un Radex. t$, 200 eps, 80 cot, САЦ. 


Corot, 26k, d drive, 10 MB hard E agg мог Tasking to your (MPC and XT now! 


120 CPS, 8x9 matrix, trector/fric- B 
tion feed, compact size: only 2-78" 
ht. Fits in briefcase, (paralla!) 6269 


fiwere with 


AddRam Elite o AddRam Plus 
Ultimate Mult Function Boards 


И aTASCMASTER scítware comets PC-DOS to concurrent PC-DOS to run we 109 
programs concurrently m background mode. The user con move freely between 
jii farsmi programi wilboul laminating any of them. 

а Lisa expandable mamary from SAK то 612K on а tingle boerd. 

® Flea! pme chock/talendar veli» NiCad battery shat recharges itself. 

а Pam5poo! works wiih bath parallel & serial phate and сөл operate both types 
иет. Kamfooo! is herd disk tupported under DOS 2.0. 

e Паток crate up to two electron disk емее in RAM, utilizing up to 220K e. 


105 Prism BO, 200 cot, BO col, graphic, 
tractor /!ricponi feed parsHet $1,169 
IDS Pram ВОС, above + A«color $1,208 
IDS Prism 132, milar to Prism BO tus 
132 сотым, perstel, .,. $1,268 
IDS Prim 1220, above + 4-color § 1465 


^ M Я даабат Elite {peraiiel & serial ports) Add Ram Plus (Two seria! ports) ORIDATA 
FOLANABIA EIME маа Î Mammary inrtsliad-—-—— BAK 128K 192K 256K 320K 384K 448K 512K MLAZA, 120 CPS, 80 col, ра Ж 
Model 1600-4, Ono dive & one 17MB S $380 $450 $519 $579 $639 S599 $759 $819 E friction teed, serim & parellel .$23B 


hard disk system _, Call BaapsuOIUEBEEHÜSNEEESNODIGONNERSNODSESGOSSOONARRERDORROSSSSSEOGS ML азд, 120 CPS, 136 co., ed 
HERCULES GRAPHICS CARDS — Cream мноо: Merle api od am 
unn graphics on tha IBM monochrome, . +, . $349 
Amdek MAI Board — lor doth monochrome & color Bj. & tractor feed, (psrallel) , . . 
monitor plut 98K vier memory expantion , S480 В ML-BAS, above but sería), . $1,069 
Paradies Mutti-Function Card — - for both cotor and B ML-G2P, 160 CPS, BO col., friction 
Spe cial PurpOSO  monochoms displays. w/ paratis port. . . . 8399 А tractor feed, iperaliel) . . .SCALL 
Vista Duk Master — Disk controller card for bath 54” ML-925, shove but arial. . . .$588 
Cards & 8" drives, IBM PC/XT compatibla „ se.» $169 8 МІ 93р, 160 CPS, 135 col., "tractor 
E PLANTRONIC ColorPlus -Oflor mare colors i hi resolunón pius parallel port $37B B & friction feed, (parallel), ‚+ $738 
TÉCMAR GRAPHIC MASTER ¬ Muti-function graphics board for both RGB color МІ -935, above but wriat. smo B 
M Ог monochrome diniers and can do graphics on bath, - -...,,.,..... CALL 2410P, 350 CPS, 116 col., Ба A 
STB Color Grephics Goard = The renew entry from STB, Operates RGB color or tractor, 2-color, (parallel) . $2,295 | 
Î monochrome monitor, It ean Min do graphics on the monochrome биру. SCALL к ; | 
ТОР OMPUT B OUADLINK — Ам Apple emulator card enables ihe IBM PC to run Appis LI software, 
DESK- BUSINESS С oon g Mo daketee relorrmatring necessary wee vce ee tee eee or $479 
MOC65S, 178K, 2 дуз... MULTIGRAPH Monochrome & Calor Display Adapter — 720x350 line mono- 
Sanyo green monitor ES chrome 


Medel 1600.\/Р Portable. "m with Тыт 
dne, F' montor 20.2... Cam 


1601. — 160 CPS, BO column, 8 fonti, 
friction & tractor teed, рога! and 
serial intarisce . ааа ап н 5595 


graphics, Lows 1-2-3 compatible, Capebla af running software designed for 
180L —Like 1604 but 136 col, , 8789 


emor graphics on monochrome dnplay, 12-bit intemal architscture, 32K on bosed 
REE eRe. papam 94890 Рише Роп option .,. . 875 


DYNAMIC 
RAM CHIPS 
4116 (16K) 200 пх. . „ 81.50 ов. 9/812 
4184 бак) 200 т, .. $5.96 ов. 9/850 
4164 (G4K} 150 m.. . $6.95 ea. 9/860 
RE GE Gad ШИШ SUN рее iT 


40 CPS derywhapi iparaflel] $9895 
is CPS T кон, $1 d 
Trector for F-10. h 


PRICE! Smartcom 1] 1ofivare-— $79 
waz EE EE кип ацы йш ш: i E E E E ED 8882080 PTERENDSOREERESDDES 


MONITOR SALE ) AMONG 


FREE interface cable included? 


Hard Disks: 10, 15, 21, 32 МВ , SCALL 
Тара Kackup Systema ...... SCALL 
Networking Byrona errur „ SCALL 
STE ERE HABA апага алай в A дый 


Super dot-matrix printer w/24-pin 
hi-msolution haad. 192 CPS draft, 
100 CPS letter quality 
P1361 — 132 column (parallel) , $1,408 
P1340 — Similar to 1251 but wetter Call 


New! 23 CPS daitywheel! printer мј 
2 color printing, 3K butter, propor- 
tional spacing, elc. Paralia, CALL 
Tractor for HA-25 ..,..,.. 5 


Prinorton HX-12, 127 RGB Color, gh 
resolution 690-do1, 16 caters, nmn- 
lar cabinet às [BM тит. , $489 


ELKA Grego Monitor, = ER 


high «esolution, 20 MHz , ., $118 
Dynex GM-120, 12° grauri, high repli 
tron GÜO-dor, 20 MHz. |... SI 
Roland DG MB-122G, 12" gosn, 16 
МН z., меъ» 720x350 dor, 
fully compatible wiih IBM mana 
спите ству cerd . .« ». Cal} 
USI PI-2, 12" gem, 1000«do4 hiph 
rum, 20 MHz .. . ЁТ 
Texans KG-12M, 127" green, - hu 


FOR d 5 4 t * Row ае 


IT M1001 Singteided, double 
ar Sae 100K iormaned. $159 
Tanton TM-100-2 double-sided, ‘double 
denuty, ITOK imate. , , $205 
Tandon TM-3004 double-sided, qued 
Oif lY a.a ld nis Pon. 55% 
Enmtrel Оаа, doublaAnded, double 
егиу, 320K Гонт. , . $229 


16 авуз prete bidirectional, 
uses starefard. typewriter ribbom, 1555" 
max. paper width , к. pou 


SP.630 — Super fmt daivywhee! printer 
wilh тор speed of B0 CPS. 11 usas 
eithir the ungue 127-character 
print wheel or а standard 965-charsc 
ter print vehe. Senat/Par,. „ SCau 

SP-120 — Above but 4B MUR ‚Сэй 
Dual intariaces . Bal 


Letter quality dairy whet репы with. B 
2e€nipr printing. тее mo 
portions расл baki printing, 
fupar/sub script, Tu CPS, JK bul, 
Parallel interface |, 2... >». SCALL 
Sarigi eterface a., enn. SCALL 
Cunt ad 22... NN 
Triton. Spe te nee ee 119 
Keybosrd ........,, . $179 


LP - 
- 


Оуган АМ. 
reiohlign, ы, "Am tha 
Tax KA12N, 12“ amber, G00-dor hi 


CPS daisywhedl, T7 matig ak 
. 38 


realullon „...,....... 5125 я ea aa 3880 Бритиш, wom, 203 ool, E butter, pitch, (paralel), 
ий! М3, 12" ambar, 1ПОЮ dat hi reac Hast нк bres Drives suo proportions! space. justifica S Tracer 1er 6100 4120 
lution, AMHR. ...., 3148 M Teac ABB ha height, асоба, thon, bidirectional, parallel. . $1.578 жылык 
Анык oe S 12" amar, 900-dot hl double demit, ЭК отчет, AEO Zpireritar, umile to. above bur 3v bli 200G 
— чарима ft kr direct drive design... Sale! $179 200 word: per minute... — 3806 B Tha intelligent lerter-quality printer 
TEED :^ $185 Ж Ouma hell height dires, double-tsdexi, Самую Fendar for 3550 . Sape Й w/4EK built-in buffer mem 17 
Princeton MAX-32, 12" amber, 720 x “пиа donpty, 320K. a, 3220 с ш 


380 der, rura oft (BM monochroma B Panagonic hell height dive, double- nnt 56 CPS, IBM compati CPS, bi-directional, auto margin jus- 
duplay KPI ...... .. S190 tidad, doubles бату, 320K. $385 B Ы.................... $1, tification, universe! interface $45 


АП merchandise ш brand am Е E pep. All prices rufleci 3% por for full atte pate mmh, cashier’s check or money order. Personal oc company than 
require, 2—3 maka to chow ka, Mater, дите Erpe сакт B PO's accepted Irom ted cuomen. COD's scceoted with 20% paii deposit pha 63 COD fm (by 

UPS oniyi. No CODI tà dm ar FPO/APO. Shippinafimurance/hendiing charge: ‘3% oi total ardar value Dy UFS Surface, SX һу UPS Air ib Parcel Pon Min. £31. Cadet. 
reukdantg ый} тана tan, No takiy так ол ut o ques orders. Priem & availability subject хо change without option, 


EASTERN ENTERPRISES, INC. ,. -FREE 
Kirss Adena new Sege PR = | оза Tes m } ( 8 Q О ) 3 9 2 а T О 81 


тер лса Ес BENE СҮ can дыкы Mindy ф allanfo * (7712 132.2880 


‘Hour, Nonb*y Frodo, d aene i diam Hentie Time! 
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CHAOS MANOR MAIL 


(text continued from page 403) 

The other problem І find with Eaglewriter is 
that it doesn't label ail the function keys and 
makes the user préss two keys to use the power- 
ful “indent” featufe. And why Eagle allows the 
program to read and write files without mak- 
ing keys for the virtual-memory-architecture 
(g – get and gd — get done) commands, | have 
yet to figure out. Now that you have your Eagle 
PC, | suggest you get the SpellBinder manual. 

Alas, it's a real problem: it wil! take months 
to get an advertisement in the pipeline Sure- 
ly. we'll have the software developed long 
before we get any orders, and we'll need the 
money as soon as we can get it. 

Thus it's advertised; orders come; the product 
still isn't ready, but the programmers say it will 
be Real Soon Now ... 

{ know. it has happened to me 

The only thing to do under those circum- 
stances is tell the potential customer that the 
product isn't yet available—|erry 


SOFTWARE GENEALOGY 


Dear Jerry. 

In a recent column you mentioned the "un- 
documented" features of Eaglewriter. Actually, 
there are quite a few if you depend on Eagle's 


rewrite of the SpellBinder manual. Frankly. | sug- 
gest that anyone who gains Eaglewriter with 
their purchase should write to Lexisoft, the 
creator of SpellBinder, and buy the SpellBinder 
manual. It is far clearer, consisting of two 
volumes: an easy4o-learn manual for the casual 
user and a more detailed notebook of all the 
features. It is worth the investment. 

The version to get is 5.12, since that is the one 
used by Eagle. The new version, which | have 
not seen yet, is said to be far improved and for 
the first time is generic; instead of having to tell 
Lexisoft which of the 50 versions you want 
(because of specific key assignments with each), 
it allows the user to define all the keys to 
preference. | haven't heard if Eagle plans to 
move up to the new version or not, but | am 
sure Eagle or Lexisoft would be willing to con- 
fide in you if you ask. 

But this letter is prompted by the comment 
by Paul Chisholm in your February column. Ye 
gods, where did he find Word/125. 1 saw it on 
the HP 125 a couple of years ago. It was a lousy 
implementation of the old SpellBinder 5.04. 
which must be a minimum of three years old. 

As you probably know now from your use of 
Eaglewriter. Mr. Chisholm can delete in either 
command or edit mode. In edit mode he can 
select character, word, sentence, paragraph, or 
mark {a great feature) for mode forward, mode 


MEASURE THE REAL WORLD WITH OUR SAV 10 MULT! CHANNEL 


SERIAL ASCH VOLTMETER 


The new voltage monitor with SERIAL ASCII output 
messages compatible with computers, data terminals 
devices with standard RS232C 


and other 

interface. 
FEATURES: 

* STANO-ALONE operoiion, no control meuages Irom о 
hoi computer, 

» d ANALOG VOLTAGE INPUTS al 0 - 2.55V, meotured 
simultonsously aj B bit resolution. 

"SAMPLE INSTALLATION directly connects Ip g dota 
display terminal. 

* SELECTABLE OUTPUT DATA RATE, 

* LOW POWER CONSUMPTION suitable for battery 
opergllon. 

"RUGGED, COMPACT PACKAGE Ideo! for portoble 
npplicoiions. 

е NUMEROUS APPLICATIONS Remote dala moniloring, 
Dota logging ond processing, Securily systems, elr, 


$149.95 


Introductory price 
60 days money-back gueroniae 


Osclar ond OEM inquicies irwitad. 


MARON PRODUCTION INC. 
DISCOVERY PARK, 105 - 3700 GILMORE WAY, 
BURNABY, B.C. CANADA V5G-4MI. 


Plata send mu 


Enclosed h money order for USt 
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A typical SAVIO 
application 


SAVIO SERIAL ASCH VOLTMETERS о) U5$149,95 each + shipping. 


or chorge Di visa О MASTERCARD 


input 


Phone: (604)435-6211. 


Esp. 


Circle 204 on inquiry card. 


Quantity One... 


ө 4mHz 280Аї CPU, 64K RAM 
® Mini floppy controller 

e On-board -192Y converter 

e Power Requirement: +5У0С © .75A; - 19VDC @ .05A 
e Screws directly onto a mini floppy drive 


COMPUTERS. INCORPORATED 
67 East Evelyn Ave. € Mountain View, CA94041 è (415)969-0930 


back, and mode delete. What could be easier? 
In command mode, if he wants to take out a 
line he only has to type Id (or how many lines 
he wants out) and it is done. Just like 1р will print 
one line, etc. | suspect that he hasn't seen the 
manual or he is using Word/125 on something 
other than an HP 125. 

In sum, perhaps it is about time to tell your 
readers that many manufacturers use older ver- 
sions of word-processing software and then tell 
you it is "really" XYZ-brand. They just don't say 
why they were able to license it so inexpensive- 
ly. Ог. as in Eagle's case, it has tacked on a front 
end and done its own key assignments. 

EDWARD F. SAYLE 
Arlington, VA 


Sigh. 

Paul Chisholm was using a multiuser system 
at a major university: perhaps they need to be 
told to update? 

Agreed: the latest SpeliBinder is better than 
the older version of Eaglewriter. Eagle. for- 
tunately, is doing an update, although I don't 
have it yet. 

Some people love SpellBinder. Some just hate 
it. In my own case if ! had to use just one editor 
for everything (text creation, letters, documents. 
programming), SpellBinder would certainly be 
a major contender—jerry W 


The Little Board? 


$349* 


The worid's simplest and least expensive single board computer 


"Substantial Quantity discounts available 


е Two RS232 serial ports 
e Parallel printer port 
e Only 5.75 х 7.75 inches 


All this... 
and CP/M" 92.9 also! 


t ZBüA n a гече) tractemark of Тасы, inc 
Tt CP/M a resarened vademurk of Сері Research, 
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SoftOffice, the 
integrated 
software 
package that 
almost wasn't 


ba e up 
BY EZRA SHAPIRO 


BYTE WEST COAST 


Lessons 
Learned 


oftOffice is an amiable and powerful 
integrated software package for word 
processing, spreadsheets, and data- 
base management on the IBM PC or XT, IBM- 
compatible computers, and the PCjr. It uses 
character graphics to create icons of familiar 
desktop items that can be manipulated with 
a mouse (or "pseudomouse'" simulated with 
cursor-control keys). Windows for raw text or 
referenced data can be opened and closed 
easily. Designed to be learned quickly by a 
novice, SoftOffice also offers options for han- 
dling data that allow for a wide range of ap- 
plications within the shell of the program. 

The program first presents you with a familiar 
screen of a stylized desktop. The display con- 
tains a selection of icons—a piece of paper for 
data entry a filing cabinet for storage a 
wastebasket, a supply closet for duplicate icons 
or ones that you don't need on a regular basis, 
a clock and a calculator, a printer (when you 
want to print something, you place its icon 
“into” the printer icon), and Max. the Office 
Assistant. 

The program uses a limited number of com- 
mands, including GRAB, DROP. POINT, MOVE, 
COPY, and CLOSE. To exercise a command, 
you can either click the mouse buttons or press 
one of the remaining keys on the IBM's 
numeric keypad that do not control the cursor. 

Let's run through a simple text-entry process. 
You would use the command POINT to specify 
one of the icons (the sheet of paper. say) by 
placing the cursor on it. To produce a fresh 
sheet for yourself you'd use the COPY com- 
mand on the icon. Then you would execute the 
GRAB command and MOVE the copy to a con- 
venient position on the screen, where you 
would DROP it. Next, you would OPEN it 
(create a window) and enter your text by typ- 
ing it on the keyboard. To finish, you would 
CLOSE the window. If you decided that you did 
not like what you had done, you could DELETE 
your sheet of paper. You can have as many win- 
dows open at one time as you want. Simple, 
isnt it? 

The commands are available for several 
levels of the program. POINT can be used to 
mark the beginning and end of a section of 
text that you can then MOVE or COPY within 


S 


a document or between documents (of course, 
you could also DELETE the section). Using the 
OPEN command on a paragraph instructs the 
program to display a "dashboard; a short 
menu of formatting choices that can be used 
to modify the appearance of the paragraph. 
(SoftOffice assumes that you will want a basic 
format that will be changed infrequently. Once 
you have finished a paragraph with an unusual 
dashboard, the next paragraph reverts to the 
original styling guidelines.) Text re-forms with 
no intervention, and work is saved to disk auto- 
matically. (The program uses an algorithm that 
borrows small fractions of time from periods 
Of keyboard inactivity to take care of 
maintenance, 

The program can handle two types of data, 
raw text and "data cells? You toggle between 
types by pressing the Insert key. Data cells can 
be indexed to one another and used to con- 
struct spreadsheets, databases, and form let- 
ters. What is more, data cells linked to other 
information can be dropped into text; it is pos- 
sible, for example, to have a data cell in the 
middle of a paragraph related to spreadsheet 
data cells located well apart from the text (even 
in another document). Depending on how the 
formulas for the data cells are worded. chang- 
ing the cell in text could cause automatic re- 
calculation of the spreadsheet, or vice versa. 
The dashboard for data cells lets you enter for- 
mulas and references in straightforward, 
English-like syntax. 

Items can be placed "inside" any container 
that makes sense; that is, you can open the fil- 
ing cabinet and store a document in it, but you 
cant store the wastebasket in a document. 
Likewise you can enter data in any logical 
spot—the front of the filing cabinet, a piece of 
paper, and so on. Max, the Office Assistant, 
is available for complex tasks; you can call on 
him to close all documents open on the screen 
and store them neatly in the filing cabinet. He 
also appears at appropriate moments to warn 
you of an impending calamity. 

(text continued on page 406) 
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Ezra Shapiro i is a technical editor at BYTE's West Coast 
bureau. He can be reached at McGraw-Hill, 425 Bat- 
tery St, San Francisco, CA 94111. 
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‘Venture capitalists turn 
you down by remaining 
enthusiastic forever, and 
that's essentially what 


happened to us. 


(text continued from page 405) 


THE HISTORY 


SoftOffice wasn't always the integrated 
software package that it is now. In fact. 
the evolution of SoftOffice makes for an 
interesting case study of how things can 
change over the course of a software- 
development project. Late in 1982, Bruce 
Van Natta was introduced to a program- 
mer from Orange County, California, who 
had an idea for an electronic-mail pro- 
gram that incorporated a fancy text 
editor with windows. Van Natta, a 
founder of IMSAI Corporation and later 
of MicroPro, had planned to retire but 
found that he couldn't stand not work 
ing. In addition, his complex tax picture 
required that he invest $100,000 in 
something—anything. So in early 1983 
he assembled a six-person team for the 
project in his living room. A few days 
later, the group rented office space (with 
Van Nattas money) and became the 
SoftOffice Company. 

One of Van Natta's first acts as presi- 
dent of the new firm was to recruit a 
former associate from MicroPro, Phoebe 
Williams, who had been instrumental in 
the design and documentation of Star- 
burst, MicroPros umbrella program for 
word and data processing. She was 
asked to participate in the development 
of the final specifications for the pro- 
gram and to help draft a business plan. 
Williams flew in from Oklahoma for what 
she thought would be a long weekend 
as a consultant; instead, she stayed on 
as part of SoftOffice. 

Williams recalls, "When | saw what 
they were doing and talked to them, i 
was convinced that it was a real hit. Plus 
[ really wanted to work with Bruce again. 

"We set out to follow the classic path 
of writing a business plan. trying to get 
around to venture-capital guys and get 
51.2 million and have a full-fledged 
company—develop the product, put a 
marketing team together, and have the 
thing introduced at COMDEX 783 in 
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November. The programmer said that he 
and perhaps 8 or 10 other guys could 
make the product in 11 months. 

"So we wrote a business plan and had 
it ready the third week of February, but 
by this time we had already discovered 
that part of our team was neither com- 
petent nor willing to be part of a ven- 
ture like this" Two members of the group 
were fired at the end of February, and 
a third at the end of March. The team 
dwindled to Van Natta, Williams, the 
programmer, and one other staffer 
handling legal and administrative affairs. 

"By now; Williams continues, "Bruce 
and 1 are trudging out full-time to talk to 
venture capitalists. Did we talk to them! 
l'll bet we talked to between 35 and 50 
firms. We weren't smart enough to realize 
that the fact that we talked to that many 
meant we were already doomed. | mean, 
within the first half-dozen, somebody 
had said to somebody else in the 
finance community, These guys dont 
have the right stuff? But it took us six 
months to figure that out. Somebody 
early on said that venture capitalists turn 
you down by remaining enthusiastic 
forever, and that's essentially what hap- 
pened to us.” 

Both Williams and Van Natta attribute 
their failure to a lack of the "correct" ex- 
ecutive background. Van Natta feels that 
his bid to be president of the firm was 
the major stumbling block. Though he 
had played a major role in both the 
launch of the IMSAI 8080, one of the 
first business microcomputers, and the 
WordStar word-processing program, and 
though he had held high-level positions 
at MicroPro in operations and corporate 
planning. he had not had direct profit- 
and-loss responsibility. The venture- 
capital firms wanted a president with 
“the right marketing credentials" says 
Van Natta, "somebody who had mar- 
keted this stuff before, successfully" 

By June of '83, neither Van Natta nor 
Williams had been paid for six months, 
but’ the firm had spent the initial 
$100,000 and an additional $20,000 
besides. Williams goes on, "So here we 
are—our furniture is being repossessed, 
we're sitting in our office at the end of 
June, there's not a shred of money in the 
bank, we have no hope of getting money 
to fund the company. none of us has any 
personal resources left, and this is the 
end of it, right? So everyone departs the 
scene 


That was very nearly the end of Soft- 
Office, but both Van Natta and Williams 
had become fascinated with the idea of 
the editor that was to have been the 
icing on the cake of a slick electronic-mail 
system. А week after closing down the 
office, the two of them decided to move 
operations to an unused porch at Van 
Natta's house, borrow money to live on, 
and try to complete the project. 

Very little had been finished—a prod- 
uct description, a few nonfunctional 
demonstration disks, and a small amount 
of actual program code. The first real 
task was defining the philosophy of the 
new product. Van Natta and Williams 
had already established several points. 
SoftOffice was to be a visual editor that 
used icons, windows, and a mouse, not 
an electronic-mail system. In Williams's 
words, "Granted, electronic mail was.real 
sexy, but first of all, there wasn't a lot of 
application (there weren't that many net- 
works installed and so forth), and we 
didnt think that it was a particularly hard 
thing to do^ The editor would use the 
desktop metaphor, and commands 
would be derived from what users did 
in real-life situations rather than from 
programming convenience. And every 
command would have an immediate. on- 
screen effect. If nothing happens that 
you can't see, Van Natta reasoned, there 
would be no complex problems for you 
to untangle. 

The basic guideline the two used was 
that if they experienced difficulty de- 
scribing what was supposed to happen, 
the action itself was overly complicated 
and should be rethought. There were to 
be no error messages. “Every time you 
run into something where you have to 
give the user an error message" says Van 
Natta, "you have some sort of unnatural 
limitation. So the solution is not to have 
pretty, easy-to-understand error mes- 
sages but to not have limitations that 
people are going to run into so that you 
have error messages.’ Finally, all com- 
mands would work the same way on all 
levels of the program. 

"We had some experience with the 
windowing part of it" Van Natta explains. 
"In other words, opening and closing 
windows, making them bigger and 
smaller—and we knew we could do that 
with very few commands in a very 
natural way. The real open question was 
whether the same philosophy and the 
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(text continued from page 406) 

same commands and the same simpli- 
city—and it fad to be the same com- 
mands and the same simplicity and the 
same metaphors—could go all the way 
into the editor. So there wouldn't be this 
shock as you passed from the desk into 
the editor, . ;' 

"... into the windows and doing your 
actual work; Williams interrupts. "That 
was the part we were scared about. Then 
one weekend we talked about it for 
several hours each day, and we ac- 
complished the design. In two days we 
realized how to do it, and we saw that 
we could do it consistently" She adds, 
"We looked at the kinds of things peo- 
ple put on paper, and we came up with 
two categories. First, paragraphs, stuff 
that you were going to type in; it was 
pretty much just going to sit there—it 
should re-form, you should be able to 
format in different ways, set the line 
spacing on it and stuff like that—but it 
wasnt going to do anything special. 


"Then there was something other than 
plain old text-something that could be 
told to behave in special ways, told to 
recalculate itself, told to go and sit 
somewhere else in the system. І dont 
know how to describe it—one thing's sort 
of vanilla and the other's sort of a travel- 
ing medicine show on a real small scale. 
We decided that the second thing would 
be called a 'data cell; for want of a bet- 
ter term, and it would be almost a little 
island that could hold a text reference, 
information from somewhere else, a for- 
mula, a number, a date, a percentage. It 
could display itself in about seven or 
eight different ways. We can fit 
everything you could possibly write in- 
to those two categories.’ 

As Williams worked on refining the 
design specs for the program, Van Natta 
began to write the code for it in Pascal. 
He hadn't done much coding for several 
years, but after about a month the com- 
ponents of the program began to take 
shape. Initially, he borrowed routines that 


Peripheral Networking Now 


the original programmer had con- 
tributed to the first stage of the project. 
As he went along, however, he found 
himself rewriting everything in simpler, 
tighter code. Work progressed, and 
Williams and Van Natta found two im- 
portant things happening. First, their 
rules did work in all areas, and they could 
resolve any roadblocks by applying the 
rules carefully. Second, as the function- 
ality of SoftOffice grew more complex, 
the actual program shrank in size. 

"Instead of taking the easy way out 
and saying, ‘Oh well, | guess we'll just 
have to have this edge be a little rough 
over here’ we just stayed at it until the 
problem solved itself inside the design 
criteria and the philosophies. We were 
pretty clear on what the philosophies 
were, which made it relatively easy to do 
things" says Van Natta. 

The issue of error messages was a 
good case in point. In keeping with their 
general philosophy, there were to be no 

(text continued on page 410) 


Now YOU can repair your Apple Il YOURSELF 


$89.95 


Buy ASCI Intelligent Port Expanders 
e Eliminate Manual Switching by Remote 
Control 
improve Productivity and Reliability 
Share Printers, Modems or Plotters 


Expand Computers or Terminals 


Use Matrix Switching for Multiple Trans- 
mission or Security 


e Supports Polling and Queing 


patch Ee 


This kit contains: 
- one of every chip found 
in an Apple || computer ex- 
cept ROMS (33 in all) 
- one chip puller with 
holder so it can always be 
found 
- a 66 page manual to help 
you find problems and pre- 
vent future fallures 
- an attractive binder and 
slipcover so the patch fits 
into any environment 


INSTANT COMPATIBILITY with new computer devices 
and MAJOR OEM PRODUCTS: 
Altos — Burroughs — Data General — DEC 
H.P. — IBM — NCR — Northstar — Victor 
and other key manufacturers. 


Cail 213-793-8979 to EXPAND YOUR SYSTEMS 


TODAY. To get your Patch contact: 


icc 

460 N Univ. Ave. #1 
Provo, UT 84601 
(801) 373-1313 


Advanced Systems Concepts Inc. 
435 N. Lake Ave. Dept Bé 
Pasadena, CA 91101 
800-824-7080 Telex: 701 215 


Dealers Weicomed 


408 BYTE * JUNE 1984 Circle 16 on Inquiry card. Circle 172 on inquiry card. 


YOU CAN BUY. 
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error messages because there were to 


provided! А great buy for volume users. 


5DW'SSDDABTPI .............. $2.20 


^ O50 — 


514° DSDD +, 


Qty. 50 


2 


5W"DSDD-S6TPl .............. $2.75 


All have reinforced hub. 
SOFT SECTOR ONLY! 
(for IBM, APPLE, KAYPRO, DEC and about 99% of all computers.) 
Must be ordered in multiples of 50! 


BOXED 3M DISKETTES 
WITH ALL THE TRIMMINGS! . 


Factory-fresh 3M packaging with envelopes, 3M logo labels, ID labels and write-protect tabs. 


Qty. 20 


9185 


519"5500°860ТРГ.,.,,.............. $2.60 
5W" DSDD-8B6TPI ............ a $3.25 


514” DSDD —» 


85:— $935 


Qty. 20 


o c Ж Үү UU TEL $2.05 
ж." РРР сир л АНЕ $2.50 
VENE +. aaron ny О: = РРА. $3.10 


Minimum order of 20 diskettes. Additional diskettes in multiples of 10. 


3M HEADCLEANING KITS 
Stop swearing and start cleaning. This non-abrasive 
€ КЇЇ has everything you need for thirty applica- 


$23.00 + $1.50 Shpng. 


SAVE MONEY WITH A CLEAN COMPUTER! 
INTRODUCING MINI-VAC 


- Eg 


Most computer malfunctions are caused by dust. MINI- 
VAC 15 ideal for cleaning keyboards, screens, drives and 
printers. (Great for dn equipment, too!) ponte 
wiih an easy-empty bag, two directional wands and two 
fine-brush nozzles, Don't compute without it. (Requires 
9-volt battery which is not included.) 

$21.95 « $3.00 Shpng. 


AT LAST: A DISK DRIVE DARNOS ЕВ 
SYSTEM THAT WOR 

The Dymek Recording E Dia ie d E isa 
professional, but easy fo use, drive diagnostic disk. It 
lests drive speed, radial position, hysteresis, write func- 
lion, erase crosstalk, signal- -to-noise and clampi m n 
short, it's а professional's stem that will help you 

your machine in prime tion. ..and avoid the evils ot 


data loss. 
$29.95 + $1.50 Shpng. 


5 


- 


MEDIA-MATE 50: 

A REVOLUTION IN DISKETTE STORAGE 
Evary once in a while, someone takes the simple. ..and 
makes it elegant. This unit holds 50 514" diskattes, has 
grooves for easy stacking, nipples to keep diskettes from 
slipping in the case and several other features. We like it. 


$10.95 + $2 00 Shpng. 
DISK WORLD!, Inc. 
SUITE 4806 
30 EAST HURON STREET 
CHICAGO, ILLINOIS 60611 


410 BYTE = JUNE 1984 


Authorized Distributor 
, Information Processing Products 


DISKETTE 70 STORAGE: 
STILL A GREAT BUY 


Dust-free storage for 70 5%” 


e^ 


An excellent value. 
$14.95 + $3.00 Shpng. 


PRINTER RIBBONS 
AT BARGAIN PRICES. 


EPSON MX-70/80 ............. $3.5B + 25 Shpng 
EPSON MX-100 ......... .... $6.99 + 25 Snpng 
Okidata Місто 84 .,.,,.,,... ... $3.66 + 25 Shpng 
Diablo 630 Mylar ...,.,.-...... $2.60 + 25 Shpng. 
Diablo 630 Nylon .............. $2.93 + 25 Shpng. 


THE END TO RS-232 
CABLE PROBLEMS: SMARTCABLE 
Now interfacin по almost any two RS-232 devices із 
simple and quick. Just plug in SMARTCABLE and flip 
two swilches. Mid. انب ا‎ scd 
immediately and you can get to work 
$79.95 + $1.50 Shpng. 


a MER 5%" DISKETTES—Add $3.00 per 100 or fewer disknttes. 

TTES—Add $4.00 per 100 or fewer diskettes. OTHER 
ITEMS: pos shipping charges as shown in addition to diskette 

ig t: VISA and “= aee, = 
handing charges. Taxes: inois residents 

orders oniy, add $90 


WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE 
ON THE SAME PRODUCTS AND QUANTITIES! 
Nationwide: 1-800-621-6827 
Шіпоіз: 1-312-944-2788 
Hours: ЗАМ - 5PM Central Time 
Minimum Order: $35.00 


02 


diskettes. Six dividers included. 


Circle 110 on inquiry card. 


be no obvious limitations on what the 
user could do. “An example of that is 
how long the name of a piece of paper 
can be; Van Natta says. “Well, I think 
there is some upper limit, something like 
32 million characters. Nobody could 
type in that many. Why do you need 
that? Sixteen would have been plenty: 
Visi On gives you 12. The point is that 
if we don't have to have a limit, you never 
run into it, | don't have to have the code 
to check it, | don't have to have an error 
message. and | don't have to document 
it. The same philosophy is used through- 
out the entire system. We just don't have 
error conditions. 

"A paragraph can be no longer than 
32,000 characters. If somebody actual- 
ly gets a paragraph longer than 32,000 
characters, we're going to be in trouble. 
| don't think a single document can be 
longer than about 1500 pages Of 
course, that would probably take up 
something like 7 megabytes—it would 
take a long time to get from one end to 
the other—but if someone put one in we 
might run into a bad error condition. It 
has limits way, way out there like that: 

As Williams explains it, "We have what 
you probably consider "warning condi- 
tions: For instance, if you're running Soft- 
Office on a 128K-byte PCjr with a 360K- 
byte floppy, you're going to have more 
than one disk. You may run your office 
for a month on one disk, and then 
comes next month—you're full and it's 
time to move your office to another disk. 

"The way the warning will occur is not 
that the machine will stop working and 
some error message will come up on the 
screen; what will happen is that Max will 
start waving his arms or pop up from 
beneath something on the screen. He'll 
have a piece of paper in his hand, and 
you'll open the paper and it will say, ‘Disk 
is 92 percent full-you'd better do 
something about it now. Here's what to 
90—11 help you: And he will carry things 
from your current office disk to the next 

one" 

Van Natta adds, "We wanted the sys- 
tem to be modeless, and we also wanted 
it never to trap you anyplace. If you're 
right in the middle of a paragraph do- 
ing something, you can move off and do 
something else and come back and 
you're right there. One of the problems 

(text continued on page 412) 
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"[he delay helped us 
make a better produd 
because we were forced 
to think about it: 


(text continued from page 410) 

with error messages is that, the way that 
they're normally done, you're trapped at 
the error message: you must do 
something to respond to that message 
before you're allowed to do anything 
else. When the office assistant jumps up. 
waves his piece of paper at you, and 
says. ‘Disk is getting full’ you don't have 
to fix that problem right then. You can 
finish up what you're doing. and then— 
at a convenient time for you—solve the 
problem: 

Williams adds, "There's no such thing 
as getting into the middle of something 
and not being able to leave it and do 
something else, which is true in no other 
program that 1 can think of. In SoftOffice. 
you're not required to finish something 
that you start. And if you leave it in the 
middle and come back, it'll be in the 
same state as when you left it^ 

"Internally, the way the system works 
is that keystrokes and commands sort of 
rain down on the objects Van Natta ex- 
plains. “The ‘manager; the code inside 
that manages this thing that you're typ- 
ing into, every once in a while sees a 
Character come at him and does some- 
thing. Since he intrinsically doesn't have 
any sense of time the fact that you went 
over and rained characters on another 
object—or went on vacation for a week— 
has no meaning for him. 


МЮ] A Public Service of This Magazine 
Cunt & The Advertising Council 


Give Blood. Give Life. 


Giving blood is everyone’s business. After all, company 


“Because we've had everything work 
the same, I started off with 15 managers, 
and now there are just two—a manager 
that takes care of paragraphs and data 
ceils, and a manager that takes care of 
papers, containers, everything else— 
objects. When the paper manager is over 
managing a piece of paper, he's not 
remembering he was over there and the 
next thing that needs to be done over 
there Hes a completely free-form 
manager, and he comes over here and 
picks up ail the information here so that 
when this character rains down on this 
piece of paper, the system says, 'Okay, 
мете over a piece of paper. Let's call the 
paper manager and give him the char- 
acter and tell him we're raining it on this 
particular object: And if you move your 
cursor to another spot and rain over it, 
the system again just tells the paper 
manager, 'Heres your character. here's 
your object, now do іс” 

What started out as a program that re- 
quired a hard disk and a large amount 
of RAM (random-access read/write mem- 
огу) wound up as less than 128K bytes 
of compiled code that could conceivably 
(in cartridge form) run on a 64K-byte PCjr 
with no disk drives at all. Williams and 
Van Natta are excited about the possibil- 
ities of SoftOffice as a program for an 
environment with a larger computer, say 
a PC XT, as the mother to a cluster of 
satellite PCjrs. Because the program 
works the same way on any computer, 
they believe operators would experience 
little or no difficulty moving from one 
workstation to another. Electronic mail 
and networking, once the original pur- 
pose of the program, will be held back 
until the second or third version of Soft- 


blood drives provide a vital part of our nation's blood supply. 
They benefit everyone. Your community gets much 
needed blood. Your employees get a lift when they give 
blood. And your company gets the good will. 
So please have your firm start planning for a blood drive, 
today. And you can help save many lives tomorrow. 
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Office hits the market—and at that time, 
they figure, networking with small ma- 
chines will make SoftOffice a very attrac- 
tive package. 


THE FINISHED PRODUCT 


The story appears to have a happy end- 
ing. In March of this year, Van Natta and 
Williams were negotiating with a pub- 
lisher interested in marketing the pro- 
gram and were confident that SoftOffice 
would appear as a finished product in 
midsummer, a bit less than two years 
after the first steps toward it were taken. 

Looking back, Williams reflects, "We 
pretty much took the basic ideas that 
we'd developed during the first six 
months of '83 and started to build the 
design around those. It's now quite dif- 
ferent from what the former program- 
mer had originally conceived. But in a 
way, the delay—or what we think of as 
a crucial loss of six months time— 
helped us to make a better product 
because we were forced to think about 
it. I'm sure that the design we had in the 
fall of '83 was far different from the one 
we had at the beginning of the year, and 
a far better one. We were forced into re- 
treating to the basement. and now we're 
both glad of it and would do it that way 
again.” 

Van Natta comments, "If І had to do 
it over again, | would start off in the 
basement, with far fewer people. І might 
have gone to the venture-capital com- 
munity, but only at the stage where the 
program was done developing” The 
lesson, and his advice to anyone with 
an idea for a program, is simple: "Learn 
a programming language, code it up. 
and find someone to publish it" 8 
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THE HP 110 


Photo 3: The HP 110's Personal Applications Manager, an operating-system shell for most 
configuration and file-manipulation functions. The blocks along the bottom of the screen are 
a map of the eight programmable soft function keys. 
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Photo 4: The system configuration menu. UB the function keys, it's possible to toggle 


among a full range of choices for each topic. 
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information. 


(even the Lotus Help screens) exists in 
electronic memory, movement, recalcu- 
lation, and graphics are all blindingly 
fast; in fact, the slowest part of the 
system is the LCD. Unless you're deal- 
ing with an extremely large spreadsheet 
and very complex formulas, chances are 
you'll wait longer for a screen update 
than for number crunching. 
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The Terminal program can be used for 
data transfer for all three of the HP [10's 
output interfaces, RS-232C, auto-dial/ 
auto-answer modem, and HPIL. 

The DOS Commands option lets you 
dispense with PAM entirely and operate 
the 110 as you would any standard MS- 
DOS machine. 

You сап, of course, load other soft- 


ware into the electronic disk—within 
reason (a large program that needs full 
system RAM would be impossible). The 
HP 110 is essentially a "generic" MS- 
DOS computer: any programs that use 
only operating-system calls, rather than 
direct calls to the system ROM BIOS 
(basic input/output system), and can be 
configured to use the 110% smaller 
screen size should run acceptably. Also, 
any programs that are written for other 
Hewlett-Packard MS-DOS computers 
(significantly, the HP 150). that can be 
configured for the screen, and that use 
only HP escape sequences should be 
okay. Thus, the 110 isnt fully compati- 
ble with any other machine: it bears a 
family resemblance to the 150, but it's 
not an identical twin. Many programs 
that run on the 150 should run on the 
110, but there are no guarantees. 

Hewlett-Packard claims to have done 
more market research on this product 
than on any other HP device before it; 
much of that study went into determin- 
ing the software bundle. The company 
apparently believes that the current 
package will best suit the needs of to- 
day's portable computer user. 

Although the ROM chips that will be 
distributed in the product will be per- 
manent (unerasable), the ROMs used 
during prototype production and testing 
were EPROM (erasable programmable 
КОМ) chips, and the company candid- 
ly admits that it is working with poten- 
tial high-volume customers to help 
those firms develop customized soft- 
ware packages for their employees. 
There is no talk at present of optional 
software configurations for single users, 
but Hewlett-Packard representatives will 
not rule out the possibility. It stands to 
reason that a skilled hardware/software 
hacker or entrepreneur could imple- 
ment alternative firmware for the HP 
110. 


SYSTEM PERIPHERALS 


The 110s HPIL interface enables you to 
connect the computer to two battery- 
powered peripherals specifically de- 
signed to be part of a component sys- 
tem: the Thinkjet printer (see the April 
BYTE West Coast, page 82) and the new 
HP 9114 portable disk drive. Both units 
weigh about 6 pounds, have the same 
exterior dimensions, and operate for 
about eight hours of continuous use 

(text continued on page 416] 


The Toughest Statistical 
Problems Now Have A 
Simple Solution. 


ABstat. 


Introduce yourself to ABstat. 

It’s the simplest solution to your statistical problems. And for 
several very good reasons, it may very well be the best statistical data 
analysis system on the market. 

First, ABstat is comprehensive. 

Whether your task is simple or complex, ABstat completes it 
quickly and efficiently. With powerful routines analyzing and 
manipulating your data, For starters, descriptive statistics for selected 
variables. Chi-square, analysis of variance, correlations, cross- 
tabulations, multiple regressions, and tests of hypothesis. Just toname 
a few. 

ABstat is also very simple to use. And it’s fast. 

With ABstat, you don’t need to enter alot of commands to perform 
a function. And that means easier data manipulation, and more control. 
Plus, you've got a built-in editor that will simplify your data input. Or 
you can read data directly from your ASCII or dBase II files. 


What's more, you don't need previous computer experience. 
ABstat is command driven. Апа even if you get stuck on a procedure, 
all you have to do is enter a “?” for immediate help. 

ABstatis very much at home on the IBM PC. As well as many 
other makes of microcomputers. All you need is a CP/M, CP/M-86, 

MS-DOS, or PC-DOS operating system. And a reasonable $395. 

Right now, ABstat is solving problems in manufacturing, 
marketing, medical research, mining, petroleum, pharma- 
ceuticals, and transportation. In major corporations 
from Xerox to Quaker Oats and British Petroleum. 
And in hundreds of small businesses, too. 
One last bit of information. If you call 
1-800-255-5550, ext 310, you'll get a free 
ABstat brochure and the name of your nearest 
ABstat dealer. Or write us at P. O. Box 191, 
Canon City, CO 81212, (303) 275-1661. 


AndersonBell 
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dBASE П is a trademark of Ashton-Tate. IBM PC and 
PC-DOS are trademarks of Intemational Business 
Machines Corp. CP/M and CP/M-86 are trademarks 
of Digital Research Corp. MS-DOS is a trademark of 
Microsoft Corp. 


IBM PC & COMPATIBLES 


INTERNAL 10 MB HARD DISK 


W7 WESTERN DIGITAL Controller 
No change in BIOS, Boot from hard 
disk, Simple to install like a floppy, 
| DOS 2.0. 1 Year factory warranty, 
tested & formatted, several 
installed. Complete kit $895 
Additional 10 MB hard disk $600; 
Fixed + Removable HO (10MB) -8CALL 
Hard disk + Tape backup -SCALL 


FLOPPY DISK DRIVES 


PC EXPANSIONS: 
AST, Maynard, 64K chips & 
JUKI Printer -SCALL 


SRI DATA SYSTEMS 
9 E Pleasant Ave. Maywood, NJ 07607 
(201) 684-4518 Visa, MC, Check, COD 


T & A SYSTEMS 


MODEMS LIST 
ILS. Robotics Рои 300; 1200 Аоста Aulo Answer $449 
Mizou R2U2Al 4300/1200 10 no. Aviodul/Aula Log on 5499 
Pausll (300: 1200) 3525 
Hayes 1200 Smart Modem $599 
йк 224 (2200.1 200: 300 Selectable. L month waranty) $1195 
General Cale Comm 4800 1800. works myll- point $1575 
атагы! Dla Syriam $600 A/8 (3600 al. up $2650 


CRTS 

Liberty кїз Freedom 100 (20 Funcion neps Ful Editi $495 
Геник 3000 [7410 Maton, Status Lene! 5599 
Visam $0 (Green Phospher screen $595 
Тайе 950 $1195 
Laus Taglar ADM 11 $695 
Alrvison (New Product Кшз DEC Compatible $795 
PRINTERS 

Мазок 120 CPS Oot Matis 3 Print Modes) $599 
Tabelon 1014 120 CPS Daisy Pihel Serial & Рага Parts Sro’ $649 
етап PTS (Silent 150 CPS InkJet} $900 
Taleridoo 749 35 CPS [изу Wheel) $1595 


SWITCHES 
бй (24 Wire А.В Seotch $159 


He AE Switch 25 Pin $130 CALL 


HARD DISK 
Mauatala (10 MEG fov Apple Franàlan. IAM; $2495 


MONITOR 
Paausonke TR12D High Resolulzon-i 100 Lines) 5220 


. Box 692 Wheeiing. IL 60090 


P.O 
800-323-2666 


* We stock a complete produci ine 
al above manufacturers. 
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BAUD MODEMS BAUD 


SIGNALMAN..... (Fee ‘SOURCE’ 

300 BAUD direct connect 

300 BAUD AUTO DIAL/ANS 

300/1200 AUTO DIAL/ANS 

US ROBOTICS. . . 300/1200 AUTO 
‘Hayes Compatible’ 

‘Password’ with cables, spkr 

Auto 212 ЯР... ооган 


МАТЕК PRINTERS 


PROWRITER 120 cps hi density $359 
JUKI daisy wheel 18 cps $565 
DAISYWRITER 40 cps $999 


CPM COMPUTERS IBM 


Eagle $CALL 
Kaypro HARD DISKS 
Televideo PORTABLES 


IMAGE COMPUTERS 
P.O. Box 1164, Cardiff, CA 92007 
CALL TO O 


Qm NE CUT ux 


9) 942-7373 
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LETTER 
QUALITY 
GEMINI 10x 120 cps graphics $289 


Columbia P.C. 
Corona P.C. 
Eagle P.C. 


THE HP 110 
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Photo 6: Lotus 1-2-3 on the НР 110 (6a). All Lotus features are fully implemented, 
including 1-2-3's. Help system. 6b shows the bit-mapped graphics chart produced from the 


table in 6a. 


(text continued from page 414) 

without recharging. The Thinkjet is a 
high-speed dot-matrix ink-jet printer 
that handles 8%- by 11-inch single 
sheets or the equivalent tractor-feed 
fanfold paper: the 9114 uses one 3%- 
inch Sony microfloppy-disk drive that 
stores 710K bytes per disk. It's possible 
to set up the two peripherals and the 
110 on a picnic table and run a full com- 
puter system without a single wall 
socket. Hewlett-Packard even sells a 
vinyl carrying case for all three units that 
fits under an airline coach seat. 

HP is marketing (along with a card that 
drops into an IBM-PC expansion slot) 
software on a 54-inch PC format disk 
that enables the 110 to use the IBM's 
disk drives for mass storage. If the 
microcomputer industry has surren- 
dered the Fortune 1000 personal com- 
puter market to IBM, as many analysts 
think, Hewlett-Packard is attempting to 
gain control of the Fortune 1000 port- 
able computer market. 

The HPIL can be connected to a wide 
variety of Hewlett-Packard interface con- 
verters, enabling the 110 to talk to the 
large range of HP peripherals (plotters, 


controllers, hard-disk drives, etc.) and 
devices designed to link to other HP 
computers. To make things even easier, 
the 110’s Terminal program includes 
emulation of the HP 2621 terminal. The 
110 can be linked to up to eight periph- 
eral drives or devices; one 110 could 
conceivably use eight others as tem- 
porary disk drives. 


CONCLUSIONS 


The HP 110 is a fast little computer, as 
functional as most desktop units, with 
a large line of peripherals available. But 
the portable computer market is mush- 
rooming; new products are multiplying 
at a tremendous rate. What might very 
well distinguish the 1TO from the rest of 
the pack is its simple approach to solv- 
ing the problems of portability. 

Software in ROM and disk emulation 
in RAM are not new ideas. As employed 
in the 110, though, they free you from 
both the constant fussing with mass 
storage and the waiting time associated 
with disk access. 

Can a computer user accept that 
much freedom? The Hewlett-Packard 
110 makes that a good question. Ш 


| 


CAD SOFTWARE 
ARCHITECTS 


OT аша | 


Ф 


Do you know of апу? 
Can you adapt yours? 


Architectural Record, the largest and And that means any Computer-Aided In others words, Architectural Record 
most influential business-to-business Design systems that readers are very interested in CAD 
publication in the architectural field, m are free and flexible enough to allow software that was designed specifically 
regularly updates its architect and for true creativity; for architects, to increase quality and 
engineer readers on working with B have database structures broad control of design. 
computers through features, columns, enough to accept a huge variety of What do you have to sell architects 
departments, even special issues. seemingly unrelated facts; —or just tell them about? Send 
Many of our readers already know m integrate graphic and non-graphic data; complete details to: James B. Gardner, 
about and use computers for estimating = display perspective and axonometric Architectural Record, 1221 Avenue of 
construction costs and time, business projections; the Americas, New York, NY 10020. Or, 
йена, drafting and storing п have wide-ranging color capabilities; tell us whom to contact for information 
dra B are compatible with project by returning the postage-paid card. 
But what they really want to know management software; 
about is destgn. B don't require a great deal of training. 


ARCHITECTURAL RECORD X 
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FASTER FORTH 


зып ______—__ 


The kernel of a 
typical TIL system 
is relatively small 
(8K is not unusual). 


(text continued from page 129) 

2DUP cycles = NEXT + RUN + COLON 
+ NEXT + RUN + DUP 
+ RETURN + NEXT + 
RUN + DUP + RETURN 
+ NEXT + RUN + SEMI 

= 358 + DUP + DUP 
(pointer-threaded) 


Although 2DUP could obviously be 
more efficiently defined as a primitive. 
the point here is that each secondary 
call requires a minimum of 358 clock 
cycles beyond that required by the ac- 
tual machine code for the operation. 
The DUP instruction takes 32 cycles in 


Programming in BASIC just got smarter, easier, faster . . 


8088 code, so that the 2DUP secondary 
word takes about five times as long to 
execute as the equivalent assembly 
code. This ratio is probably typical for 
secondary words. 

By contrast, subroutine-threaded 
code is conceptually simple and effi- 
cient. The only overhead required for 
a primitive consists of a CALL instruc- 
tion and a RET instruction. The CALL 
instruction replaces the NEXT and RUN 
routines of the pointer-threaded inner 
interpreter. The number of processor 
cycles required to execute a subroutine- 
threaded primitive is: 


primitive cycles = CALL + body + RET 
= 43 + body 
(subroutine-threaded) 


This overhead is only slightly more than 
half of that required using the pointer- 
threaded technique. Moreover, a simple 
primitive that ordinarily would be ех- 
tremely inefficient may be invoked as a 


BASIC Discovers 
Shorthand. 


‚ and five 


t reviews. Before you write another program in BASIC, you might be wise 


to start with a little reading. 


Five major computer publications have something good to tell you. About the 
BASIC Development System (BDS). And about making your programming in 
BASIC more efficient than you ever dreamed. 

BDS is a powerful, integrated set of software tools that quickly gets you 
beyond the BASIC basics. It gives you everything from Cross-Referencing to 
scrolling Keys that let you scroll by page or line. It gives you Compress and 
Uncompress commands, Variable Dump, Single Step Trace and more. 

BDS also gives you something else. A 30-day money back guarantee. 

Finally, BDS gives you great references. From reviewers who've lived with it and 
loved it. For example: “J wonder how I ever got along without it." John М, 


Woram, PC Magazine, September 1985. 


We'll send you the reviews just for writing 


us. Or, for only $79, we'll send you BDS 


itself. And a 50-day money back guarantee. 


BDS is avallable for IBM РС and COMPAQ computers. 
С accepled. Please add $3 for shipping. 
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macro. Doing so would eliminate the ex- 
ecution overhead entirely. 

For secondary words there are similar 
savings. For example, the 2DUP word 
considered above would require three 
CALL/RET pairs for execution: 


2DUP cycles = 129 + DUP + DUP 
(subroutine-threaded) 


The overhead here is only about twice 
the machine code, rather than five 
times, as before. Furthermore, for time- 
critical applications, or if sufficient 
memory is available, the DUP opera- 
tions could be selected to be macros as 
mentioned earlier, reducing the over- 
head to a quite respectable 43 cycles. 
Note that doing this effectively changes 
2DUP to a primitive, even though it was 
defined by the user. Thus, in macro/sub- 
routine-threaded code, true primitives 
can be created within the high-level lan- 
guage; this is not possible with pointer- 
threaded or pure subroutine-threaded 
code. These user-created primitives 
could themselves be treated as macros, 
although in most cases it would not be 
practical to do so. 

Another advantage of subroutine 
threading is that it uses fewer dedicated 
processor registers. As you can see in 
listing 1, the pointer-threaded language 
discussed by Loeliger requires four reg- 
isters beyond the program counter (PC) 
and stack pointer (SP) for efficient 
operation. Subroutine-threaded code, 
on the other hand, needs only one 
other dedicated register (eg. SI) to 
serve as the data stack pointer. 

Macro/subroutine-threaded code is 
clearly more efficient than pointer- 
threaded code from the point of view 
of execution speed and use of proces- 
sor resources. However, it does use 
more memory. The primitives in each 
form of threading use about the same 
amount of memory, but the secondary 
words of subroutine-threaded code 
without macros are about 50 percent 
larger than the equivalent secondary 
words of pointer-threaded code 
because one byte is required for each 
CALL instruction. The additional mem- 
ory requirement for subroutine- 
threaded code may not be a significant 
problem for three reasons: 


1) The kernel of a typical TIL system 
(text continued on page 420) 


DIRECT 0 
DISCOUNT DIGEST 


TO ORDER CALL (415) 459-1282 ә TOLL FREE (900) 533-3012 CA (800) 533-3011 USA 


Direct Software" Discount Prices Save $$ and Make 
Sense to Smart Buyers Who Know What They Want!! 


DIRECT SOFTWARE" is committed to being 
Number One in service and reliability, at 
low, low prices. Qur satisfied customers 
include America’s largest corporations, 
educational institutions, the LI. S. govern- 
ment and thousands of individuals all 
around the world. Call on our courteous 
sales staff to find what we can to for you! 
We can beat any legitimate price adver- 
tised in this magazine, and slill give you 
full technical support and person- 
alized service, with same-day shipment on 
most orders. 

List Sale 
ALPHA SOFTWARE 
Apple-IBM Connection 250 159 
Data Base Manager Il oon 179 


Typeface 125 79 . 


ANDERSON—SELL 
ABSTAT 5 265 
ASHTON-TATE 
dBASE 11 

Friday 

ASPEN SOFTWARE 
(Grammatik 

Proot Reader 

ATI. 

Training WordStar 
Training dBASE 11 
Training Muitipian 
BRUCE and JAMES 
МСР СН 

CDEX 

MYB-Lotus 1-2-3 
MY B-Visicalc 
DIGITAL MARKETING 
Milestone 
Datebook H 
Footnote 
Bibliography 
Notebook 
MICROLINK II 


ACCOUNTING 
List Sa 


10.8. 


General Ledger 595 
Accounts Receivable 595 
Accounts Payable 38b 
Inventory Control Analysis 595 
Order Entry 595 
Payroll 745 


PEACHTREE 


General Ledger r50 
Accounts Receivable 750 
Accounts Payable 750 


CALL FOR OTHER 
ACCOUNTING PACKAGES 


A 1. . o M 


FOX & GELLER 

Quickcode 295 169 
dGraph 295 169 
dUtil 99 58 
LONOOR 
Condor 3 Ben 
GAMMA PRODUCTION, INC. 


Taxwizard 83 {IBM} o0 50 


Taxwizard 83 (CP/M) 50 40 
HUMANSOFT 

DBP lus 

ius 

Easy Filer 

Easy Planner 

Easy System {| 

(writer, mailer. speller) 

LEXISOFT ——— 
Spellbinder 
LIFETREE 
Volkswrttar — 195 
Volkswriter Deluxe 245 
LIVING VIDEO TEXT INC. 


Think Tank (IBM) 195 
Think Tank (Apple) 190 


485 


495 


Knowledgeman 


DBASE I! + Quickcode 995 525 
DBASE Il + dUtil 799 429 
DBASE II + DGraph 999 539 
DBASE I| + ABSTAT 1095 635 
DBASE 1 + DBASE Window949 529 
DABSE II + WordStar 1195 619 


WORDSTAR $245 | dBase I! $379 
SuperCalc 3 $239 Id $315 


HBASE: 4000 $319 


METASOFT 
Benchmark Word Processor 350 
Benchmark Mail List 


MICROPRO 

WordStar 

Professional Pak 
InfoStar 

InfoStar - CP/M Card 
WordStar - CP/M Card 
MailMerge 

SpeliStar 

CalcStar 
WordStar/Option 


MICRORIM 
A Base 4000 


299 — 


500 329 


MICROSOFT 
Multiplan 

BASIC Interpreter 
Flight Simutator 
Word/Mouse 
MICROSTUFF 
Crosstalk 

OASIS OO 

The Word Plus — 
Punctuation & Styie 
PEACHTREE SOFTWARE 
Peachpak 4 
Peachtext 5000 
PERFECT SOFTWARE 
Perfect Writer 

Perfect Speller 
Pertect Filer 

Perfect Writer/Speller 
PETER NORTON 


Norton Utililies. 


SELECT Information Systems 


Select Word Processor 


SelectWrite 

SOFTWORD SYSTEMS 
Multimate 

SORCIM 

SuperCalel 

SuperCalce 

SuperCalc3 

SS] 
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TYLOG 

dBase Window 
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WOOLF SYSTEMS 
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TOLL FREE 
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A new concept 


in sitting. 


I CONVENTIONAL CHAIR - As shown above sit- 
ting in a conventional chair forces your lower back 
forward, creating excess stress on your spine & 
back muscles. 


2 BACK CHAIR - The Back Chair allows vou to sit 
comfortably with your spine & back muscles in 
| perfect alignment. 


THE FIRST INTELLIGENT CHAIR - reduces the effect 
of gravity on your back. Sitting regularly іп a conventional 
chair your lower back is supporting the total weight of 
your body, plus additional weight due to the downward 
effect of gravity. No wonder millions of people complain 
about backaches every year! Unfortunately most chairs 
are designed for appearance not for the health of your 
back. 

THE BACK CHAIR SOLUTION - Sitting on the Back 
Chair relieves your back from supporting the total weight 
of your body by distributing the weight between your 
lower back and legs. Your legs support you when stand- 
ing, your lower back supports you when silting, combine 
ihem both in a comfortable sitling posture and you relieve 


420 BYTE * JUNE 1984 


^ AN 
! dips: Against Blackouts 
Ji 


Al Brownouts «Sudden Voltage Dips 


PANASONIC 


р 
DOT-MATRIX PRINTER Wy 
ASK About This MULTI-MODE PRINTERI! 


PRICE QUOTES & ORDERING 
(602) 949-8218 • e o 
2% SHIPPING TAX FOR PRE-PAID 
3% SHIPPING TAX FOR C.O.D.'s 
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SILVER-REED TAXAN DIABLO NEC EPSON 


| TOPAZ 


Power for your Computer 


INHOSSO 


| ‘Noise Transientse 


uvis OLD 


1 (800) 328-8905 


SYGHLO ANVA ЯТОҮЯ WACNV 


the unnecessary stress 


on your back. When sit- ON LY $89? 5 


ting on the Back Chair 
you'll feel more re- 
laxed, sit up perfectly 
straight and with the 
pressure off your back 
— breathe deeper. 
Made of multiple layers 
of hardwood wilh a 
final layer of oak and 
camel seat. 

am am эш иш из п MAL COUPON WITH CROCR Ш Шш шш шш ыш ып 


1-805-966-7187 


Or send a check or your credit card # (Diner's Club. VISA, MasterCard, 
American Express) for THE BACK CHAIR @ $89.95 ea. plus $5.95 
shipping (Canada/Alaska add $50.00 shipping). SAVE $20.00— 
Order two BACK CHAIRS @ $79.95 plus $5.95 shipping ea. СА tes. 
add 6% tax. Sorry no C.OD. H not satisfied return within 15 days lor a 
prompt refund (less shipping). 


STARSHINE СЕ SANTA BARBARA 


BI6B State Street, Dept. 8C138, Santa Barbara, CA 93101 
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(text continued from page 418) 

is relatively small (8K is not unusual 
for compiler/interpreter, editor, and 
assembler). 

2) Many newer microcomputers can 
address much more memory than 
previously possible. 

3) Memory is significantly less ex- 
pensive now than it was when 
FORTH was first introduced. 


However, if macro capability is in- 
cluded in the subroutine-threaded lan- 
guage, things can quickly get out of 
hand. Unless you are careful to define 
as macros only relatively short or infre- 
quently used words, the repetition of 
machine code as new words are defined 
can expand the program memory con- 
siderably. For this reason a good rule 
of thumb might be to avoid treating 
user-defined words as macros. 

(text continued on page 422) 


Listing |: A translation of Loeliger's 
generic inner interpreter into 8088 
assembly-language code. 


‘Assignment of Loeliger's generic registers 
to 8088 registers 


> | =< DI 
; WA —» BP 


Instruction register 
Word address register 
Code address register 
Return stack pointer 
Data stack pointer 
Processor program 
counter 


‚ СА —> CX 
‚ RS —> SI 
(SP => SP 
‚РС => PC 


; Loeliger's inner interpreter translated tc 
8088 code 


COLON: ; 39 processor cycles 
DEC S! 
DEC SI 
MOV [SILDI 
MOV DI.BP 
IMP NEXT 


; 21 processor cycles 
DW OFFSET SEMI+2 
MOV DLISII 
INC SI 
INC SI 


: 21 processor cycles 
MOV BP.{Di] 
INC DI 
INC DI 


; 46 processor cycles 
MOV CX,DS:[BP] 
INC BP 
INC BP 
CALL CX 


RETURN: ; 15 processor cycles 
JMP NEXT 


THE 8087 IS IN STOCK! 


Micro Ware is the world’s leading 
retailer of 8087s. We also have the 
most accurate statistics on chip relia- 
| bility. They are: .0196 infant mortality, 
.00% adult mortality and 02% 8088 
incompatibility. As for ease of install- 
ation, we have never had a customer 
return a chip because of bent pins. 
We are so confident that you will be 
able to successfully install and use 
the chip that we offer a 180-day 
warranty with every chip we sell. That's 
90 days more than anyone else! 


87FORTRAN/RTOS" - our adaptation 
of the Intel Fortran-86 Compiler generates in 
line 8087 code using all 8087 data types 
including 80-bit reals and 64-bit intergers. The 
compiler uses the intel large memory model, 
allowing code/data structures of a full mega- 
byte, and supports overlays. Inciudes RTOS 
and support for one year............. $1350 


87PASCAL/RTOS" is Intel's ISO- 
Standard Pascal with 8087-8088 exceptions. 
These make it possible to use all the 8087 data 
types directly, while generating modules in 
one of thethree Intel Memory Models. Includes 
RTOS and support for one year ...... $1350 


RTOS DEVELOPMENT PACKAGE 
includes 87 FORTRAN, 87 PASCAL, PL/M-B6, 
Utilities, TX Screen Editor and RTOS... $2500 


RTOS— 
REAL TIME MULTI-TASKING/ 
MULTI-USER EXECUTIVE 


RTOS is a Micro Ware configured version of 
iRMX-B6. Includes ASM-86, LINK-86, LOC-86, 
LIB-86, and the ROM Hex Loader ..... $600 


MW S-286" Configured to your specifica 
tions, cur computer runs RTOS-286 or XENIX 
Includes one Intel compiler, seven slot multibus 
chassis, hard disk, streaming tape backup and 
Inte! Service Contract Six to twenty times faster 
ПТ ا‎ LLL e eise creer nist CALL 


Micro Ware not only provides quality products 
but also the support to make them work Our 
users receive newsletters, free software up- 
dales and have access to a hotline for 8087 
related advice. Micro Ware is your complete 
clearing house for 8087 related products. We 
sell the chips, compilers and applications 
programs you need at affordable prices Call for 
our complete catalogue. 


- r 
Micro ;0 7 
| Kingston, MA 


02364 
(617) 746-7341 


Ware 


Circle 226 on inquiry card. 


To support the 8087 we stock the 
largest selection of of 8087 software 
anywhere. This includes: three 
FORTRANSs, three PASCALs, APL, 
Inte's ASM86, PL/M-86, several Cs, 
87 BASIC, 87MACRO and MATRIX- 
PAK. For real time or multi-user appli- 
cations we offer RTOS” - our imple 
mentation of Intefs iRMX executive. 
Our new products include a profes- 
sional debugger with 8087 support, 
an interface library which enables MS 
Fortran users to call the IBM Basic 


PC TECH JOURNAL REVIEW: 
“The Micro Ware package is prefer- 
able ... it executes the basic opera- 
tions more rapidly and Micro Ware 
provides a free update service.” 


87 BASIC” includes patches to the IBM 
Basic Compiler and both runtime libraries for 
USER TRANSPARENT and COMPLETE 8087 
support Provides super fast performance for 
all numeric operations including trigono- 
metrics, transcendentals, addition, subtraction, 
multiplication, and division.............. $150 


87 MACRO" - our complete 8087 software 
development package. It contains a "Pre- 
processor," source code for a set of 8087 
macros, and an object library of numeric 
functions including transcendentals, 
trigonometrics, hyperbolics, encoding, 
decoding and conversions. ............. $150 
87DEBUG" - a professional debugger with 
8087 support, a sophisticated screen-oriented 
macro command processor, and trace features 
which include the ability to skip tracing through 
branches to calls and software and hardware 
interrupts. Breakpoints can be set in code or 
оп guarded addresses in RAM ......... $150 


FOR BAS" -a library of interface routines 
which allow MS Fortran programs to call the 
IBM Basic Compiler library and access 
features such as the RANDOM NUMBER 
GENERATOR, SOUND, PLAY, DRAW and 
SCREEN commands.................... $150 


OBJ-*ASM" - a multipass object module 
translator and disassembler. Produces assem- 
bly language listings which include public 
symbols, external symbols, and labels 
commented with cross references. Ideal for 
understanding and patching object modules 
and libraries for which source is not 


U e $200 


Talk To Us! 


Compiler Library, and a translator that 
converts object modules into read- 
able assembly language files. If you 
have a question about which com- 
puter, language, compiler, operating 
system or application package is 
best suited to your problem, we can 
answer it Just call: 
Information and Orders— 
617-746-7341 
University, Corporate and 
Government Buyers— 
617-746-7364 


808/ Support from 


Micro 


8087-3 CHIP... $175 


- with 180-day warranty and 8088 exchange. 
64K RAM Upgrade.................. $50 


87/88GUIDE - an excellent tutorial on 
writing 8087 code and interfacing it with 
compilers. Full of code that runs! ....,..... $30 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly language, our runtime 
package accurately manipulates large matrices 
at very fast speeds. tncludes matrix inversion 
and the solution of simultaneous linear equa- 
tions, Callable from MS Fortran 3.2, 87 MACRO, 
87BASIC, апа RTOS.,.............. each $150 


MICROSOFT FORTRAN 3.2 or 
PASCAL 3.2 - These IEEE compatible 


compilers support double precision and the 
8 


Bom i ope noto each $259 
MICROSOFT C COMPILER includes 
Lattice C and the MS Librarian........... $350 
RENEE... anan CALL 
FLOAT87 for MS or LATTICE C .......... $125 
SuperSoft Fortran 66 ............,......... 299 
Computer Innovations C86 .,.....,........ 345 
STSC APL*PLUS/PC .....................545 
TURBO PASCAL... cass 45 
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ENERGRAPHICS .......................... 295 
Professional BASIC ........................ 295 
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EDASI LL Lobos yb E aE erre swa 75 
DRAFT-AIDE .................. a, F 595 
MAYNARD Electronics Boards ..... ... CALL 


ІВМ PC ıs a registered trademark ot IBM Corp 8087 | 
IRMX-86. LINK-86, FORTRAN-86. ASM-B6. LOC-36. 

PL/M-86 and LIB-BB are trademarks ot intel Corp 
87FORTRAN/RTOS, 87PASCAL/RTOS. 87BASIC. 

8/ MACRO, FASTPAK. MATRIXPAK. 87 '&&GUIDE. 

RTOS and B7BASIC- are trademarks of 

Micro Ware, (nc | 
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FASTER FORTH 


(text continued from page 420) 

Nevertheless, being able to selectively 
use macros is such a great advantage 
that it is probably worth choosing sub- 
routine threading over pointer thread- 
ing. Add to this the speed advantage 
and conceptual simplicity of hardware 
CALL/RET over the software inner inter- 
preter, and a fairly strong case can be 
made for the choice of subroutine 
threading. 


COMMENTS ON THE DATA STACK 
Aside from the overhead of threading, 
the major limitation to program efficien- 
cy is the use of an in-memory stack. 
Consider, for example, the simple task 
of taking two numbers from memory, 
adding them together, and storing the 
result in memory. For simplicity, 1 
assume that the two numbers and their 
sum are each 2 bytes long and previous- 
ly have been given names in a data seg- 
ment. The 8086/8088 assembly code 
might be: 
MOV AX, NUMI LOAD THE IST 
NUMBER 
ADD THE 2ND 
NUMBER TO 
THE IST 
‘PUT RESULT 
INTO 
MEMORY 


ADD AX, NUM2 


MOV SUM.AX 


This requires 53 cycles to execute on an 
8088 processor. 

Now consider doing the same thing 
with the intermediate use of the data 
stack. In FORTH the operation would 
be: 


NUMI @ NUM2 @ + SUM |! 


To illustrate the process in assembly lan- 
guage ['ll use the mnemonics PUSHD 
and POPD to indicate pushing to or 
popping from the data stack. For 
pointer-threaded code these will be the 
same as the 8086/8088 PUSH and POP 
instructions. Listing 2 gives the transla- 
tion of PUSHD and POPD for subrou- 
tine-threaded code. Using the stack for 
intermediate storage, an assembly-code 
translation of the above FORTH phrase 
might resemble listing 3. 

This may be an extreme case, but it 
does illustrate the inefficiency of using 
the data stack in FORTH when data is 
frequently pushed to the stack and im- 
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mediately pulled from it to perform an 
operation. Excluding overhead, 224 ma- 
chine cycles are necessary for the 8088 
processor, primarily because of the 
many memory references. If the efficien- 
Cy of a stackoriented TIL such as 


FORTH is to be further improved, it is 
imperative to speed up the stack opera- 
tions or eliminate some of them entire- 
ly through the use of an optimizing in- 
cremental compiler. The latter alter- 

(text continued on page 424) 


Listing 2: PUSHD and POPD instructions in 8088 assembly-language subrou- 
tine-threaded code. The 51 register acts as the data stack pointer. 


:PUSHD register to data stack 


DEC SI 
DEC SI 
MOV |SI|.register 


:POPD top of data stack to register 


MOV register, |51] 
INC SI 
INC SI 


lustrating use of the stack. 


: Forth word NUMI 
MOV BX.OFFSET NUMI 
PUSHD BX 

; Forth word @ 
POPD BX 
PUSHD [BX] 


MOV BX,OFFSET NUM2 
PUSHD BX 

; Forth word @ 
POPD BX 
PUSHD [BX] 

; Forth word + 
POPD АХ 
POPD BA 
ADD AX,BX 
PUSHD AX 

: Forth word SUM 
MOV BX.OFFSET SUM 
PUSHD BX 

: Forth word ! 
POPD BX 
POPD AX 
MOV |BX].AX 


Listing 3: Assembly language program using PUSHD and POPD mnemonics, il- 


; GET ADDRESS TO STORE RESULT 
; PUSH ADDRESS TO STACK 


; GET ADDRESS OF SUM FROM STACK 
; GET NUMI+NUM2 FROM STACK | 
; STORE RESULT 


; GET ADDRESS OF IST NUMBER 
; PUSH ADDRESS TO STACK 


; GET ADDRESS FROM STACK 
; PUSH IST NUMBER TO STACK 
: Forth word NUM? 
; GET ADDRESS OF 2ND NUMBER 
: PUSH ADDRESS TO STACK 


; GET ADDRESS FROM STACK 
; PUSH 2ND NUMBER TO STACK 


+ GET NUM2 FROM STACK 

; GET NUMI FROM STACK 

; ADD NUMI AND NUM2 

; PUSH RESULT TO STACK | 


Listing 4: Modified PUSHD and POPD instructions. The data stack is now made 


up of the SL, BP. CX, and ES registers. 
: PUSHD register to data stack 


MOV ES,CX 
MOV СХ,ВР 
MOV BP.SI 
MOV 51, register 


: POPD top of data stack to register 


MOV register,S! 
MOV SLBP 
MOV BP,CX 
MOV CX.ES 


Sentinel 
Color 
Diskettes. 


Introducing a practical new time-saving 
approach to help you organize data storage. 
Classify information by diskette color: for 
example, receivables in green, payables in 
red, inventory in blue, purchasing in orange, 
and so on... 


Each Sentinel Color Diskette has a lifetime 
guarantee; 100% certified at levels which 
meet or exceed all criteria necessary for 
accurate, error-free read/write operations. 


Phone toll-free for the name of the dealer nearest you: 


1-800-323-5005 (in Massachusetts 1-800-323-5001). 


Sentinel 
TECHNOLOGIES 
One Sentinel Plaza, Hyannis, MA 02601. 
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FASTER FORTH 


Subroutine threading can reduce execution 
overhead and at the same time use fewer 


processor registers than pointer threading of 


code. It can also be adapted to any 


microprocessor. 


(text continued 
native is 
article. 

One way to increase the speed of 
stack operations is to use some of the 
8086/8088 registers for the data stack. 
For example, the registers І have used 
in my own TIL are SI, BP, CX, and ES. 
Excluding the program counter and 
stack pointer, this leaves four general- 
purpose registers and three segment 
registers for coding the primitives of the 
language. These are sufficient for all but 
a very few primitive operations. If one 
or more of the dedicated registers is re- 
quired for a particular operation, their 
contents can be temporarily saved on 
the return stack and recovered before 
the return to the calling routine. The 
code for the four-register PUSHD and 
POPD mnemonics mentioned above is 
given in listing 4. Using the dedicated 
registers, pushing data from one of the 
general-purpose registers to the data 
stack requires only 8 machine cycles, 
compared to 22 cycles for the subrou- 
tine-threaded PUSHD instruction of list- 
ing 2. The comparison for a POPD in- 
struction is very similar, 

A four-element data stack is sufficient- 
ly large to handle all standard FORTH 
single-precision primitives as well as the 
binary double-precision operations. 
With careful planning it is also large 
enough for virtually any high-level TIL 
program. If necessary, the four-register 
stack can be supplemented by defining 
two new primitives, << and >>.The 
<< word pushes the two lowest 
elements of the data stack to the return 
stack for temporary storage. The > > 
word reverses this by pulling two 16-bit 
numbers from the return stack and stor- 
ing them in the two lowest registers of 
the data stack. The only caution for 
using them is that << must be fol- 
lowed by > > before the end of a loop 


page 422) 
eyond the scope of this 
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or end of the definition. This prevents 
other uses for the return stack, such as 
holding do-loop indexes, from being 
adversely affected. If a still faster stack 
is desired, and double-precision opera- 
tions are not required, a three-register 
stack could be used, along with the 
<< and >> words. 

There are two additional advantages 
of using a register-based, three- or four- 
element data stack. First, it discourages 
the poor programming practice of 
stringing a lot of words together that 
push numbers to the stack, followed by 
a string of operators that act on those 
numbers. It is much easier to follow the 
flow of FORTH code in which only a few 
numbers are on the stack at any given 
time. The other benefit is that program- 
ming errors that overflow the stack do 
not halt processing, which sometimes 
occurs with stacks that are not limited 
in extent. 


EVALUATION AND CONCLUSIONS 


In order to evaluate the utility of the 
ideas discussed above, I modified the 
FORTH version of the Sieve of Eratos- 
thenes program (see reference 2). In the 
modified program, the data stack con- 
tains no more than three numbers at 
any one time. This program was then 
run on a version of FORTH that uses 
macro/subroutine threading and a three- 
element data stack. Most of the primi- 
tives of the language used in the pro- 
gram were defined as macros. The pro- 
gram requires 21 seconds to execute 10 
loops, compared to about 55 seconds 
for PC/FORTH and FORTH Level Н (see 
text box). So far as | am aware, these 
two execute the FORTH Sieve program 
on the IBM PC faster than any other 
commercial versions. The improvement 
in execution speed by a factor of 2.5 
results in a language that compares 
favorably with most of the C compilers 


presently available for the IBM PC (see 
reference 4). Other benchmark pro- 
grams produce similar relative compar- 
isons. 

It is obvious that the two techniques 
that I have suggested for improving the 
execution speed of a TIL are successful, 
Subroutine threading is probably the 
more important of the two. lt can 
reduce execution overhead and at the 
same time use fewer processor registers 
than pointer threading of code. It can 
also be adapted to any microprocessor. 
Programmers interested in designing 
their own TIL will likely find these tech- 
niques easy to work with since the pro- 
gram flow is controlled by hardware 
subroutine calls rather than an addi- 
tional layer of software. Moreover, since 
the implementation is transparent to the 
user, FORTH can be written to use it 
without any required change to the lan- 
guage. Finally. a simple extension lets 
the user choose macro substitution for 
more rapid execution. 

The other suggestion, using three or 
four registers for the stack, should also 
be seriously considered. Since it re- 
quires some modification of the stan- 
dard, it may not be suitable for FORTH. 
It may, however, prove useful to pro- 
grammers who want to construct their 
own TIL for a 16-bit, multiregister micro- 
computer. ш 
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THE BEST THING NEXT 18 
AN IBM PC IS A SPI 


And there's a forms handling 


option for every paper and forms 
^ ух handling need. Which means по 
^ ME а matter what form your business takes, 
ag Spinwriter can handle it. 
N So, if you want to get the most out of 


your IBM, get a Spinwriter. For more information, 
just call 1-800-343-4419; in Massachusetts call 
(617) 264-8635. 

Also available at: Entré, 1-800-HI ENTRE, 
Computerland stores (in California) 1-800-321-1101; 
(outside California) 1-800-423-3008, Sears 1-800-228-2200 
Put a Spinwriter? next to your IBM® PC, ог XT, and IBM Product Centers. 


and get the best letter-quality printing available Find out why most IBM PC users are saying, 
anywhere. Spinwriter is totally IBM plug-compatible “NEC and me." 
and works with every piece of IBM PC software. П -— ———— —-—————————————————— 


also works with all popular third party applications T Yes! 1 want only the best for my IBM PC. 


packages, 

Depending on your needs, you can choose | Ospinwriter 3550 0 aninorstior 2050 
between our popular 350 wpm model 3550, or our 
new 200 wpm model 2050. | Name 

Both give you world famous Spinwriter printing | Company 


quality and reliability. And both were made for the 
IBM. That's why 55% of the letter-quality printers jme 
used with IBM PC's are Spinwriters.* | ci 

Spinwriter gives you over 60 different type styles. 5 - 
Each with up to 128 characters. Ex enc * " 
"PC WORLD Magazine, July 1983 | 1414 unc ANA i | 


Spinwriter is a registered trademark of NEC Corp. ІВМ is a registered 
trademark of International Business Machines Corp. Boxborough, MA 01719 
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477 E. 3rd St. » Williamsport, PA 17701 2505 Dunwin Drive, Unit 3H Stateline, NV 898443 
Mississauga, Ontario, Canada L5L1T1 


INTERNATIONAL ORDERS: All shipments таш the Continental United States must be pre-paid by certified check only. Include 3% (minimum FS] shipping -— Ў 
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EDUCATIONAL DISCOUNTS: Additional Иен are available to qualified Educational Institutions, 
APO Е FPO: Add 3% (minimum *5) shipping and handling. 
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Single Board 
Computer 


Fast, Powerful and Compact 
Microcomputers 


4 or 6 MHz Z80* CPU 

2K to 64K ROM or EPROM 

Expandable RAM from 64K to 256K 

DMA for Floppy and Hard Disk Data Transfers 

2/4 RS-232 Serial Ports 

Centronics Parallel Port 

50 Pin Expansion Bus for Additional I/O Capability 
CP/M Operating System and Networking Avaliable 
Custom Systems and Private Label Packaging Available 


b alt 1951 Colony Street, Suite X 
L cmm " HIM Ble, Mountain View, CA 94043 


(415| 964-9497 
*ZBO i$ a registered trademark of Zilog 


U S C Proudly introduces Our New 
"PROFESSIONAL COMPUTER CHASSIS/ 
POWER SUPPLY" for IBM PC/XT 
& Compatibles 


Designed to enable easy, straight-forward conversion of IBM 
POAT & compatibles board-level products into complete 
microcomputer-based systems meeting specific performance 
and installation requirements. 


Features: 

* More than just another 
preity face 

* Sturdy to withstand the 
vigors of use in the 
intended environment. 

° Good RF attenuation to 
eliminate interference with 
adjacent electronic 
equipment. 

* High efficient switching 
power supply, with ali DC 
cables-plug right in. 

* Built in fan, 2 additional 
AC sockeis plus card 
racks with plastic guides. 

* Assembled & Tested 


e Professional PC-Chassis (65W 
e Professional X7T-Chassis (130W) 


$199.00 
$259.00 


Dealers & OEM inquiries inviled. 


U S Components 
1055 Sunnyvale - Saratoga Rd. 
Sunnyvale, CA 94086 
TEL (408) 730-1399 


Midwest Distributor: 
Macrotron Systems Inc. 
8147 Delmar Blvd. 
St. Louis, MO 63130 
(314) 721-3356 


Tarms: Prapald check or money order, Mastercard or Visa. 
Shipping Charges: U.S. FREE, Canada $2.00, COD $5.00 (No COD's to Canada) 
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(text continued from page 134) 


new. line; 
end hello; 


This version of the hello program should display the same 
result as before: Hello, world! 


VARIABLES, ASSIGNMENT, AND OUTPUT 


Variables in Ada may have long names (as long as a line) but 
must fit on a single line. All variables must be declared ex- 
plicitly in the declaration part of a program or in a package. 
Look at the following example. 


- Varl.ada 
-- Introduce variables 
with text_io; use text... io; 
procedure variable is 
- for integer io 
package integer io is 
new text. io.integer.. io(integer); 
use integer. io; 
- declaration for integer variable 
- named age 
age : integer; -- declaration for integer variable named age 
begin 
age := 40; 
put ("This year Sam is ”); 
put (898,2); 
put(" years old. "); 
new. line; 
end variable; 


This program demonstrates several of Ada's features. First 
we tell the program we want to input and output integers. 
We do this by creating a new package. integer. io, based on 
the original integer. io package, a collection of subprograms 
in the package text. io. This original package can input and 
output data of all the integer data types—yes. there can be 
more than one integer data type. A statement that creates 
a package for a specific data type from a general package 
definition is called a generic package instantiation. The use state- 
ment use integer. io states that we want to use the new 
package. 

The third statement in the declaration part of the program 
(before the begin) declares an integer variable named age. You 
must use the full name of the data type, not its abbreviation. 
The name of the variable comes first, then a colon (:), and 
then its data type. Integer is one of the predefined data types 
available in Ada as defined in the package standard. Other 
predefined data types are Boolean. float, character, and 
string. Package standard is always available to a user even 
though it is not called for in a with or use statement. 

In the executable part of the program. the first statement 
assigns the integer value 40 to the variable named age. The 
assignment statement in Ada uses the combination of а: 
(colon) and an = (equal sign) to represent an assignment 
operator (eg., age := 40). 

Two forms of the put statement follow the assignment state- 
ment. The first form outputs a character string. The other 

(text continued on page 430) 


REPORT ON NEW PERIPHERAL HARDWARE: 


The *Second Serial 
Hardware Decision"... 


Once you've selected the right 
serial printer or modem for your 
Apple* system, your hardware 
decisions are over for a while. 
Right? 

Wrong, of course! You still 
have to decide on an interface 
card. This "second serial hard- 
ware decision" is an important 
one—one made much simpler 


SERIALL Printer/Modem Interface 


by SERIALL™ the new serial 
interface for Apple computers. 
At a significantly lower cost 
than Apple's own serial card 
—$159.00 vs $195.00—SERIALL 
gives you a bunch more 
features. Practical, everyday 
features, not useless extras. 


CHOOSING A 
SERIAL INTERFACE FOR 
YOUR APPLE'COMPUTER. 


For one, SERIALL is the only 
interface that provides graphics 
capabilities for serial printers 
including Apple's new dot 
matrix Imagewriter™ 


Graphics capabilities 
for serial printers 


SERIALL also offers 27 easy 
commands for text formatting 
and screen dumps, making it 
the most intelligent serial 
interface you can use with an 
Apple. 

Equally important, SERIALL 
gives you complete communica- 
tions interfacing capability. You 
can use it for modems or in the 
special terminal mode for 
timesharing and talking to other 
computers. 

In fact, SERIALL completely 
emulates the Apple serial card 
as a communications interface. 


No additional software or hard- 
ware modification is required. 

Finally, consider the quality. 
SERIALL's five-year warranty is 
proof that this interface is built 
to work long and hard. No 
other serial card is backed by a 
guarantee like this. 

After comparing SERIALL 
feature-for-feature with other 
serial interface products, we 
think you'll agree —sSERIALL truly 
is the Do-It-All serial card for 
Apple computers. 


Available from Practical 
Peripherals—makers of 
MICROBUFFER™ PROCLOCK™ 
PRINTERFACE™ and GRAPHICARD™ 


"Apple and Imagewriter are registered trademarks of Apple Computers, Inc. 


=PERIPHERALS 


31245 La Baya Dr., Westlake Village, CA 91362 • (818) 991-8200 « TWX 910-338-5431 
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QUALITY PARTS AT DISCOUNT PRICES! 


SUB-MINIATURE KEY ASSEMBLY [SOLID STATE 
" TYPE CONNECTOR 5 KEY | RELAYS ra: 
SCIES. e EACH 


= 2 AMP 
C gut? Cem? 
CONTAINS 5 SINGLE-POLE 


MOTOROLA | 
SOLDER TYPE SUB. ҺӘМ АТЫР: a MP 12002 
CONNECTORS USED FOR NORMALLY OPEN SWITCHES A 
COMPUTER HOOK UPS MEASURES 3k" LONG CONTROL- 4 ty EVIE 
LOAD- 120VAC 2 AMIS 
TTt COMPATIBLE 
SIZE I7- x Jw « | HIGH 


$3.50 EACH 10 FOR $32 00 
120V INDICATOR 


> ъв 
apa za ees 
NEON iMDICATOR RATED 
120 V 1/3 W MOUNTS IN 
5:16" HOLE AED LENS 
75€ EACH 10 FOR 57 00 
* 100 FOR $65 00 


CONTAINS & SINGLE POLE 
NORMALLY OFEN SWITCHES 
MEASURES 11 4" LONG 


BCD DIP SWITCH 


STY: IO POSITION ROTAR j^ 
it; PIN MALE. USED à 
ON PARAL I APTN NIP 


$5.50 EACH DATA ГАВ Е siad EACH 


MINIATURE TOGGLE SWITCHES 


ALL ARE RATED 5 AMPS @ 125 VAC 


S.P.D.T. S.P.D.T. 
(оп-оп) (on-ott-on) 


TERMINALS. SOLDER LUG 
TERMINALS 

51.00 EACH 

10 FOR $9 00 $1.00 EACH 

100 FOR $80 0 FOR $9 00 
100 FOR $80 00 


S.P.D.T. 
(on-on) ó 


PC LUGS zm 
THREADED pee 
BUSHING 
$1.00 EACH [Es] 
to FOR $9 00U Û 0 
100 FOR $80 00 


22/44 22.44 GOLD PLATED 
CONTACTS 
156 CONTACT SPACING 


i $2.00 EACH 10FOR $18 00 


5 STATION 
INTERLOCKING 


MADE BY ALPS МА. 

3-2PDT AND “Ме 

2-6PDT 4; VM 

SWITCHES ON FULLY 

INTERLOCKING ASSEMBLY 

314” BETWEEN 
MOUNTING CENTERS. 

$2.50 EACH 


S.P.D.T. 
{on-olf-on) 
HON-THREADED 
BUSHING 


D.P.D.T. 
(on-on) 


SOLDER LuG 
TERMINALS 

$2.00 EACH Up 
10 FOR $18 00 

100 FOR $160 00 


54 
10 FOR $7 00 


905 S. VERMONT : P.O. BOX 20406 · LOS ANGEL 


TOLL FREE ORDERS •1 -800-826- 5432 
{iN CALIFORNIA: 1-800-258-6666) 
AK, НІ, OR INFORMATION © (213) 380-8000 
& QUANTITIES LIMITED а FOREIGN ORDERS 
& MINIMUM ORDER $10 DO INCLUDE SUFFICIENT 


® USA $750 SHIPPING SHIPPING 
NO CO O Ф CALIF RES AOD 612 


5 STATION 
NON-INTERLOCKING 


SAME AS ABOVE. EXCEPT 
EACH SWITCH OPERATES 
INDEPENDENTLY. 
$2.50 EACH 


Preserving your data is vitally important. Lose it and 
you've lost both time and money. That's why Verbatim 
Datalife Diskettes have 6 data-shielding improvements for 
greater disk durability and longer life. They come stan- 
dard with the 5 year warranty that’s 5 times longer than 
the Industry standard—it guarantees trouble-free record- 
Ing, storage, and retrieval. And to help Introduce you to 
the Verbatim quality standard we're running a special on 
many of their products, Including— 
Datalife and Verex Diskettes 
Cleaning Kits « Disk Drive Analyzers 


PLUS! Specials on many other products in our full 
range discount catalog of computer supplies. Call, write, 
or utilize reader service to obtain your FREE catalog with 
special offer coupon encosed. 


LYBEN COMPUTER SYSTEMS 
1250-E Rankin Dr. • Troy, МІ 48083 • Phone (313) 589-3440 


Simply #1 in service and reliability. 


Datalife. The name is the promise. 
The warranty is the proof. 
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(text continued from page 428) 
form, which has two parameters, outputs the value in age in 
two columns. The result of executing this program is: 


This year Sam is 40 years old. 


Ап Ada program rarely uses the plain integer data type 
for variables. In most cases, an integer subtype should be used 
instead to protect the program from erroneous data. When 
an integer data type is used, the variable can take on a wide 
range of values (e.g.. – 20,000,000 to +20,000,000). Such a 
large range is inappropriate for representing someone's age. 
A more typical range for this program might be 0 to 99. The 
following program shows how this is done. 


- var2.ada 
- Introduce variables and subtypes 
with text io; use text. io; 
procedure variable is 
~ for integer. jo 
package integer. io is 
new text. jo.integer. io(integer); 
use integer. jo; 
subtype age. type is integer range 0..99; 
~ declaration for age. type variable 
age: age type; 
begin 
age := 40; 
put ("This year Sam is ”); 
put (age,2); 
put(" years old. "); 
new. Jine; 
end variable; 


The statement that begins with the declaration subtype 
defines an integer data type that has a restricted range (or 
constraint) between О and 99. The two periods in a row (..) are 
used to represent a range, as in Pascal. Because the basic 
data type is still integer, integer. ijo can still be used to display 
the value of age. which could not be assigned to a negative 
value or to a value beyond 99. 


LOOPING WITH while AND INCREMENTING 
Here's a small looping program. 


~ whilet.ada 
- The while construct 
with text. jo; use text. io; 
procedure while loop is 
~ for integer io 
package integer. io is 
new text io.integer  io(integer); 
use integer. io; 
subtype count type is integer range 1..5; 


count : count. type; 
begin 
count := 1; 
while count < = 4 loop -À 
put (count * 10, 2); -B 


[text continued on page 432) 
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Large Multi-user Capability 


The NET/work 8816 is an 8/16 bit Multi-user, Multi-processor 
small business computer system that affords “Mainfram 
Power at a Micro Price” The major features of tha 
system are: \ 
m Expandable from 2 to 8 users, with 18 to 242 formatted 
Megabytes of reliable high speed storage. Each-user 
has their own computer with a minimurm-et T28K RAM and 
access to a common database-ef Information. 
m Runs over 3,000 CP/M and MP/M software packages. 
The NEL/werK 8816 operates under an enhanced version of 
| irboDOS operating system, providing each user with 
one of the industry's largest TPAs (minimum 63 KB). 
= You won't outgrow this system! Room for growth without 
costly changes. Networking via ETHERNET links up to 16 


NET/work is a trademark of MuSYS Corporation. TurboDOS is a 
trademark of Sofiware 2000, Inc. CP/M is a trademark of Digital 
Research, Inc. Ethernet is a trademark of Xerox Corporation. 


THE SMALL BUSINESS MAINFRAME 


systems to accommodate 256-users with 3.8 GIGABYTES 
of high-speed aonling.distCstorage. 
п Easy ір install, boots from the hard disk with a 
teriü-driven System Configuration Program, and even 
easier to use. 


ш Plus, Cartridge or 9 Track Tape Back Up Subsystems аге 
available. 

Call toll free 1-800-852-5362 for literature (sent in 24 hours), 

inside California (714) 662-7387. Or write MuSYS Corporation, 

1752-B Langley, Irvine, California 92714. TWX 910-595-1967. 

Cable MUSYSIRIN. 


DEALER and OEM INQUIRIES WELCOME 
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DISCOUNT PRICES 
COMPUTERS & EQUIPMENT 


COMPUTERS 


EQUIPMENT 


ACE 1000 COMPUTER 
ACE 1200 COMPUTER 


eagle IBM COMPATIBLES 


YOUR CHOICE 


C.ltoh starr 


A 


EY 
EPSON 


TOSHIBA 


Panasonic. diiisywriter 


тїт BEE amiru-corona 


Since 1978 
FREE S 


Price List 4 Information Kit 


» 
Кар р моз Tho 
IE Sis p: HE 
or four NU 1912) 3 


Discount Prices 1-800- 841- 0860 


We can buy any microcomputer product for you from our 289 participating 
| wholesslers. Here are the net prices on a few of the 7,000 products we can buy for 
you, acting as your purchasing agent. 


COMPUTERS COMPUTERS . MONITORS ч 
1 a Northstar Horizon Атобек RGB II 4 
-— e te 2063 Onyx 5001 МН! 21 mag. | NEC 1 53 
8.027 8001 MU, 40 985 Princeton AGB wicable 
3, Ali othara CAL 
53 PLOTTERS 
Hitachi HDG-2222 
356 Houston instr.. DMP 29 
"ч Strobe M 100 и! 
r е 
r4 im 4i 6.10021 685 А! гиһяғА 
3,722 2912032 PRINTERS 
'Complelal)y Assembiad наги ` ж == AE. par 
Pragmatic c20 meg. 2990 HARD DISKS 


684 
Columbia Sra 2 2320K 2,779 nier ante — 


832 
Sys.T2meg 4.110 i 
Sys. portable 2320 Kid 20 meg. witape CALL 


Lai 2000 IBM PERIPHERALS 
Molecular (8x, 90 Kamp “ا‎ on РС, mono, 2:320К 2,950 
arrow f i 
NEC APC-H03 АЖ 299 Kaytronica 5150 Keyboard 1808 — MEN EO 


Ah ОПА. 
Morthetat Advantaga — 
“Ооа! Floppias 2.107 Heyes n TAX SOFTWARE 
wh meg 3248 U$ „АА Password Mieretax 


CALL US FOR THE NET PRICE ON ANY | оғ THE 7,000 OTHER 


4,005 

4,179 w!40 m 
6459 За nyo 585 12,1 
6.452  Televideo TS S605PC 
8.856 


| PRODUCTS WE CAN BUY FOR YOU AS YOUR PURCHASING AGENT. 


Since 1880 


F.O.B. shipping point. Prices subject to change without notice. B-84-6 


e THE 
PURCHASING AGENT, INC. 


574 Weddell Drive, Suite 5 
Sunnyvale, CA 94089 
(408) 744-0646 


й 
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(text continued [rom page 430) 


new Line; 
count :s count + 1; -C 
end loop; -D 
end while loop; 


The loop consists of the statement between loop and end loop 
(beginning with the end of line A and ending with line D). 
Line À tests the expression count«4. The loop continues to 
execute as long as count is less than or equal to 4. 

The three statements in the loop display a two-column 
number, move to the next line, and increment the variable 
count with an assignment statement. Note that the put sub- 
program can display an arithmetic expression, in this instance, 
count * 10. The asterisk signifies multiplication. 

The alignment of end loop with while and indentation of the 
statements within the loop is a matter of style. For an ex- 
periment, remove the statement that sets count to 1 to see 
how Ada treats an undefined value. You should not end up 
with a runaway program because the subrange count. type 
limits count to values between 1 and 5. 

The next version of the looping program while2.ada uses the 
succ operation in line C to increment count. The succ stands 
for the "successor operation,’ which takes the next available 
value for the type named before the prime *. Thus, 
integer'succ(25) has the value 26. This operation is particular- 
ly useful for enumerated types that are not integers. 


~ while2.ada 
- The while construct 
with text... io; use text. io; 
procedure while. Joop is 
- for integer io 
package integer. io is 
new text... io. анды = 90де 
use integer. o; 
subtype count. type is integer range 1..5; 
count : count, type; 


begin 
count := 1; 
while count < = 4 loop - À 
put (count * 10, 2); - B 
new. line; 
Count := 
count. type'succ(count); ~C 
end loop; -D 
end while. loop; 


LOOPING WITH for 


Ada's for statement has two parts between the for and the loop 
keywords. 


~ fort.ada 
- The for construct 
with text_io; use text. io; 
procedure for. Joop is 

-- for integer io 

package integer. io is 

new text. io.integer. lo(integer]; 
(text continued on page 434) 


McGraw Hill Bookstore 
Ada 


advanced introduc ul 
Including Reference 


KNOW О a Programming Langues 


NARAIN GEHANI 


Designed at the initiative and 
under the auspices of the U.S. 
Department of Defense, ADA 
replaces the over 450 program- 
ming languages once used by 
DOD programmers. Adopted 
as an ANSI standard in Febru- 
ary, 1983. 


These books 
— ublished b 
rentice-Hall 


Compare with other languages — what are the 
strengths and weaknesses? 
1. Comparing and Assessing Programming Languages 
— ADA, C, and Pascal 


by Feuer and Gehani. Introduces and compares each language; assesses each Look to the Professionals' Infor- 
individually. Criticism and some alternative designs; methodology for comparing mation Center — the McGraw-Hill 
and assessing. 256 pp. $16.95 Bookstore — for hardware, р. 
ware, and computer books of al 
Why you need ADA publishers. 


2. ADA: Concurrent Programming 
by Narain Gehani. ADA provides high-level concurrent programming facilities based 
on the rendezvous concept; how to use them effectively in writing concurrent 
programs. 272 pp. $24.95 paper 
" н ‚| Please print clearly. 
Getting acquainted with ADA Suma ы  weuatvevessndusaetl ads patre n 


a McGraw-Hill Bookstore Wil" 
3. ADA: An Advanced Introduction в 1221 Ave. of the Americas, N.Y., N.Y. 10020 e 1 s 
by Narain Gehani. A quick intro to conventional aspects апа anin- є Send те (circle) book* 1 2 3 4 n А 
depth analysis of the di aspects of АА mapang don: a No. copias — — — — = | Ё . 
concurrency, generic facilities, exception handling, and others. 352 1 Giliiek Thon MB4 E 
А order ог credit card onl в 
рр. $18.95 paper з Visa Amr Exp. — Master Cho. : 
"TIT а А в a 
Building a long-term relationship | | qp Expires i 
4. ADA: An Advanced Introduction Including e : 
Reference Manual for the ADA Programming = Name Н 
Language s : 
By Narain Gehani. Written for those with knowledge of at least one & “ddress Д 
programming language, it focuses on the novel aspects of ADA апа в 1 
eins many realistic and non-trivial examples. Programs tested. a ETT TE IPI. саме ڪڪ‎ Amm 1 

i f | | j i applicable sales tax, plus $2.50 postage and handling for the firs 
ifferences from other languages noted. 672 pp. $28.95 : rhe ana SER : 
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H1} 


(text continued from page 432) 
use integer. io; 


Hard Disk Drive with Winchester Method of Recording begin 


ПЕТ 


Hard Disk Drive with Whitney Recording Method for count in 1..4 loop =Á 
Hard Disk Drive with R.L.L. (Run Length Limited Coding) put (count * 10, 2); -B 
| WILL BEAT ANY PRICE IN U.S.A. ^m did 

Outstanding Quality Products * Latest Technology * Satisfaction Guaranteed new. line; 
7 Days Trial * The Best Hard Disk Drive Subsystems in the World end loop; -C 
Complete and Ready to Run * Full Year Warranty end for. оор; 


The first statement (line A) names the loop control variable 
count. Note that count does not appear in the declaration part 
of the program. It is declared by its appearance in the for 
statement and cannot be accessed outside the loop. The loop 
control variable cannot be changed inside the loop. It is 
automatically incremented by 1 every time through the loop. 
The range of the loop control variable makes up the second 
part of the for statement following the keyword in. In this ex- 


$ 8,500.00 

pco 434 cH 6 шу. бажы шш TT DM TR $17,000.00 

MX-4 Multiple User Kits 400.00 

PTR Server Automatic Despools 

Letter Quality Printer I/O Device 45CPS 

Elesronie Cash. ПОШЕЛ, a.s... ances cca ana oa enn $ 
Compatible with the following computers: 

Access Matrix (Actix ABM & IBM Compatibles/Apple It, 11+, lle, Ill, 1 + & Apple 


Compatible/Altos/Atari 800/Texas Instrument/Osborne/DEC/EPSON QX-10/ 
S-100/NEC PC 8000/Kaypro/North Star/TRS 80 |, ll, Hl/Zenith 289, 90, 100/ 
Xerox 820/Toshiba T300/Sanyo 550 & 555/Commodore VIC-20 & C-64/etc. 

*Kits for multiple users available for these models. 
"Ор to 64 users. Can run up to 7 languages on 1 drive. 
24 hours delivery anywhere in U.S.A. (option) 

Tape back up available * Removable hard disk available 
FREE SHIPPING AND DELIVERY ANYWHERE IN U.S.A. 
MANDINGO COMPUTERS & CAMERAS 

900 CASCADE DRIVE 
FORT WASHINGTON, MARYLAND 20744 
(301) 292-5632 (301) 292-6732 


DECADES OF SERVICE 


FROM THE NATION'S LARGEST NEC DEALER 
Where Do You Turn To Solve Your Computer Puzzle? 


TURN TO US! 


We'll show you 
the easiest way 

to put the 
pieces together. 


| Matched. Compatible. Proven— 
Use Someone Else's Engineering to Supplement Yours. 
Dur professional applications specialists are happy to assist " in 
e 


configuring business and scientific computer systems from t 
thousands of hardware and software products we regularly handle. 
Qur specialties include: 

ə CAD/CAM Graphics 

e Multi-user Databases 

• Foreign Language Processing 

e Communications 


Qur GSA Contracts: 


рте G MORROW 
N E C Teletype MERGONE heh ore 
Washington Computer Services 
97 Spring Street )26- WASHINGTON 
N.Y., N.Y. 10012 (212) 226-2121 ЧЕТ" 
HOURS: 9AM-5PM/Monday-Friday TELEX: 12-5606 CABLE: WASHCOMP NYK 

PLEASE! Do not confuse us with mail order dealers. We are a full 

» Service distributor serving the dala processing & instala- 
tion needs of business and industry from micros to mainframes. System houses, 


educational institutions & governmental agencies given special consideration. 
Dealer and international inquiries welcome. 
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ample, the range of count is 1 to 4 as denoted by 1.4. The 
value of the loop control variable can be used in expressions, 
as done in this example with the expression count * 10. 
The for loop statement is a better looping statement than 
the while statement: it is not possible to cause a for statement 
to loop indefinitely since the range is specified, the control 
variable is protected against inadvertent modification, and 
the incrementing of the control variable is always done 
monotonically You should try to use for statements in 
preference to while statements wherever possible. 


gel AND put 


get and put are two library subprograms that have many uses 
in Ada. They can be used to input and output a variety of 
data types, depending on how the packages in text. jo are 
instantiated. (For variables of the character data type, you 
need not instantiate get and put because these procedures 
are already defined in the package text. io.) 

The procedure get receives a single item, which can be a 
character from standard input (usually a terminal keyboard): 
the procedure put sends a single item, which can be a 
character to standard output (usually a terminal's display). 

The following program uses get and put to copy one char- 
acter at a time from input to output until it finds an end-of- 
file indicator. 


~ copyl.ada 

- Copy input to output 
with text_io; use text. io; 
procedure copy is 


C : character; -А 
begin 
loop -B 
get(c); -C 
put(c); 
if end. of. line then -D 
new. line; 
end if; 
end loop; 
exception -E 


when end. error 
(text continued on page 436) 


Discover the advantages 
K INSTANT MAIL 


Now there's a low-cost way to correspond in writing, instantly. 
Its called EasyLink. And it works with your own personal com- 
puter, word processor or other equipment. 


Find out how with our free booklet. 
Just call 1-800-445-4444 or mail the coupon below to learn about 
EasyLink INSTANT MAIL service. There's no charge, no obligation. 
You'll learn how simple EasyLink is to use... how quickly you 
can get started (within 72 hours in most cases). ..and how many 
remarkable advantages EasyLink offers you and your company. 
instant compatibility with virtually any equipment. 

If your existing equipment can communicate over phone lines, 
you've got all you need to start. You can correspond instantly with 
any other subscriber, and with Telex users in the U.S. and around 

| the world. А 

And you won't have to worry about what type of equipment is 
at the obs end of the ipe ER Link takes care of any dif- 
ferences for you, automatically. 


EasyLink INSTANT MAIL has instant advantages. 

With EasyLink, you have an "intelligent mailbox." You can 
send and receive messages simultaneously. You can even use 
your equipment for other purposes while mail is being sent to 
you, and read your mail at your convenience. 

It's perfect for all your letters, orders, invoices, reports, mes- 
sages. ..whatever you need to communicate. You can even 
reach people without equipment: thanks to EasyLink's instant 

access to Western Union's worldwide communications ser- | 
vices, they'll have а copy of your correspondence in no time. 

And EasyLink is a big benefit within your own company: 
any number of different computers, word processors or 
other communicatin ment, even at distant loca- 
tions, can be inked ee to form your own corre- 
spondence network. 
Find out more about INSTANT MAIL. 
EasyLink service is easy to get. Signing up is free. 
There's no monthly service charge. And EasyLink's 
3-step security system assures your privacy. Find out 


more today! 
F | y ^ H2 : То gef your FREE booklet, just call 
EN rd 

itjusttakesan instant 4-800-445-4444 

or mail this coupon today. 
FYES, want to find out about EasyLink INSTANT MAIL! T 
Send me a copy of your FREE booklet, at no charge and Мате 

| no obligation. 

Tite____ Company‏ سم 
О ао LJ di not) have equipment that communicates Business Address‏ 
over phone lines. City Gtate Zip‏ 
ао О donot) have communications software. Business Telephone‏ 1(0 


Mail te: EasyLink INSTANT MAIL, P.O. Box 37472, i7 
Dept. 109, Omaha, Nebraska 68137 
| © 1984 Western Union 
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‘Buyers,« We ЇЇ pay the shippin 


*CALL FREE (800) 654.4058: 


“Call For Reduced Prices At Various Quantities” 


Verbatim. 
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“ dbi-side А 95 Disk Minder 
8 dbi-den. KE - Smoked Plastic 


“Holds 75 Disks 


— га 


Kits. tús vu 
Refills ‚9% 


e Diete 


10 per box 
S&S | PO Box 1624 ТЩ 


S&S Bethany OK 
"(Continental U.S. only. Add 3* on orders under 40€) — ,* 


We Stock 
"Bulk-Packed" 
Diskettes 


Dealer inquiries 
Welcomed 


жш 
VISA 
Cum 


ONE PROGRAM YOU CAN'T 
AFFORD hn = А, 


INQUIRY... 


è Covers all hardware. soltware. amd accessories in your 
ham ûf еп brasil 

insured on à replacement cost basis 

æ MI Risk Coverage including flood. quake. and breakage 

e Covers апар to ОР equipment from short circuit, blow- 
out. or other electrical damage or disturbance 
—including wiring 

е eee coverage for newly acquired property up to 60 

ays 


» Can be used lor business or personal use or combination 
e Even covers equipment leased or rented from others. 

» Low $50 deductible 

e VISA or MasterCard accepted. 


Now you can protect your investment with Broad Form, 
low cost protection from Markel. 


Policy Limit Annual Premium 
up to $2,500 
$ 2,501-$5,000 
$ 5,001-$15,000 
$15,001-$25,000 
(Higher limits are available upon request) 
Call today toll free for immediate coverage or more information! 


EE". 1-800-446-6678 or 1-800-552-3408 (VA) 
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{text continued from page 434) 
=> null; 
end copy, 


The end-of-file indicator from a terminal under DEC's VMS 
operating system is a Control-Z. Thus, to get out of this pro- 
gram, you need only type a Control. 

Line A declares c as a character. In line B, a loop starts and 
will continue forever until an end-of-file marker causes an ex- 
ception. An exception is something out of the ordinary. A pre- 
defined exception named end. error means an end-of-file has 
been reached. When this happens, the program transfers con- 
trol to the statements following the exception, executes the 
statements in the when clause for the exception, and then 
exits the program. In the loop. line C reads a single character 
into variable c, and line D displays the value of variable c. 
Because Ada's get does not read the end-of-line character, 
there is a test for the end-of-line character that uses a built- 
in function. Also, because Ada does not read end-of-line or 
end-of-file characters but skips over them until the next 
character, we need to output the character that causes a new 
line to start with the built-in function new. line. 

A number of useful Boolean functions such as end. of. file 
are already defined in text, io. Other useful functions are 
end of line and end. of page. Such functions make a pro- 
gram more readable and have the advantage of being defined 
for every Ada compiler. Input and output have always made 
portability of programs difficult. Ada tries to improve this 
situation by specifying the same syntax for every computer. 

It is quite likely that the same semantics will not occur, but 
at least we are getting one step closer to portability. One 
problem І have noticed with the NYU Ada/Ed compiler is the 
difficulty of keeping straight what it is trying to input and 
output. 

In the example that follows, one Control-Z was not enough 
to cause the program to exit; it took two Control-Zs, and the 
order of input and output was confused. The program was 
an attempt to replace the exception with the use of the test 
for an end-of-file in a while loop. It still copied what was typed 
to the terminal. In part 2 of the Ada primer, | will discuss 
other ways to copy input to output to avoid this problem. 


~ соруг.ада 
~ Сору input to output 
with text io; use text. io; 
procedure copy is 
C : character; 
begin 
while not end. of. file loop 
if end. of line then 
' line; 
end if; 
get(c); 
put(c); 
if end. .of. line then 
new. line; 
end if; 


end loop; 
(text continued on page 438) 


THE AT&T INTERNATIONAL BUSINESS NETWORK: 


IT MAKES USING THE PHONE 
A SOUND BUSINESS DECISION. 


Talking business around body together more frequently. audio teleconferencing. 
the world on the AT&T Network Only with the AT&T Network More costeffective services 
saves a lot of money. can you talk business all over the for your business from the AT&T 
First, it's the fastest way. world. So call when you can. International Business Network. 
And anything that saves time is It's productive, easy, economi- Contact your Account Exec- 
like money in the bank. ical, private. The fastest way. ийме at AT&T Communications 
Next, nothing gets attention It provides instant feedback. or call toll tree: 1800 821-2121. 
CHICAGO PARIS international service to and from continental US. 


like an international call. And improves your bottom line. 

And when you get attention, A network that takes you all 
you get results...fast. over the world. 

Calling adds a personal touch. And operators to arrange 

An informal conversation SS сш 
lets you exchange ideas, per- 
suade, cajole, and convince. 

Get a quick decision. Just the 
tone of a voice can set you on 
the right track. You can clear up 
possible misunderstandings. 

And you can negotiate and 
close a profitable deal before 
you say goodbye. 

AT&T international audio 


dones РУ > 
teleconferencing is cost f/ ^ ww 
effective, too. Our operators Т РР wo. 


2 


"m 


can put you in touch with as 
many as 60 locations at one time. 
You'll be able to get every- 
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MORE POWER... 
MORE SPEED... 


C86, the leading C compiler for PC-DOS 
and MS-DOS is better than ever. 50% 
faster execution, highest portability, 
floating point math, strong support, and 
much more. Still only $395. 


FOR MORE INFORMATION OR TO ORDER CALL: 


800-922-0169 


Technical Support: (201) 542-5920 


COMPUTER INNOVATIONS 


980 Shrewsbury Avenue, Suite B 
Tinton Falls, NJ 07724 


C86 is a trademark of Computer Innovations, Inc. MS-DOS is a trademark of 
Microsoft. PC-DOS is a trademark of Intemational Business Machines. 


PUTER 
55722 SANTA FE TRAIL 
Yucco Valley, Ca. 92284 
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itext continued from page 436) 


end сору; 


if AND else AND elsif 


Ada's if statement looks much like if statements in other pro- 
gramming languages. 


~ ifliada 
- Illustrate the if 
- and else statements 
with text. io; use text_io; 
procedure if... statement is 
answer : character; 
begin 
put ("^ Do you like Ada so far? "); ~ А 
new. Jine; 
put (^ Type y for yes, orn for no: "); - В 
new. line; 
get (answer); 
if answer = 'y' or answer = 'Y' then 
put (" Glad to hear it!”); 
else 
put ("^ Hope it changes"); 
end if; 
and if. statement; 


This example asks a leading question and prints a response 
depending upon the answer. Note the semicolon that's re- 
quired after the put statement (just before the else) as a state- 
ment terminator. In this example, the equality test operator 
(=) and the logical operator or are used to check if the 
response is equal to y or Y. 

It is possible in Ada to keep the logic of if statements quite 
clean by avoiding nesting. Although Ada allows nesting of 
if statements, most nesting constructs can be rewritten to use 
the elsif construct. The elsif keyword is used to perform an ad- 
ditional test if the test above it is false. An if statement can 
have several elsif tests, but only one else. 


~ elsift.ada ~ Illustrate use of if and elsif and else - 
with text. io; use text. io; 
package greeting is 
procedure greet; 
end greeting; 
package body greeting is 
procedure greet is 
begin 
put (" Do you like Ada so їаг?"); new. line; 
put (" Type y for yes, or n for no: ”); new. Jine; 
end greet; 
end greeting; 
with text jo, greeting; 
use text. io, greeting; 
procedure elsif statement is 
answer : character; 
begin 
greet; — greet the user 
(text continued on page 440) 
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MEMORIES: SHOULD- ALL 
=E MA D E -LIKE "TRIS 


All memories are good Supplied with an extended 12 

memories when they come months warranty and fully 

from Cumana. Available for assembled and tested before pm 
the Apple, Dragon, British | packaging, Cumana slimline 

Broadcasting Corporation | drives are available in single 

апа IBM personal computers, | and dual versions. All power 

Cumana slimline disk drives and interface cables are 

are designed and supplied with the drives to 

manufactured to the highest enable you to plug in, switch 


standards to give outstanding on and go! 
performance and quiet 
operation. 


manufactured under licence t puters Limite 
Acorn is a registered trademark of Acorn Computers _ 
International PLC. ~ a 
Dragon is a registered trademark of Dragon Data Lid. 
ІВМ is a registered trademark of International Business 
Machines Corporation. 
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SUPER APPLE& COMPATIBLE 
SUPERIOR TO APPLE. COMPARE FEATURES 
AMERICAN SUPER COMPUTERS Elite 4 

1. Dual CPU's 6502 & Z80, 64K RAM 
2, Runs APPLE & CPM, detached keyboard 
3. Numeric keypad, 90 key keyboard 
4. No copyright problems, completely legal 
5. SAVES YOU LOTS OF MONEY! ONLY $499 
Disk Drive $199 - Controller $49 - Monitor $109 
Complete System: 
Computer * Controller * Drive * Monitor ONLY $839 
APPLE is Т.М of APPLE Computers, Inc. 
WE HAVE ALL APPLE CARDS — CALL! SAVEI 
Phone American Super Computers (919) 883-1105 


COMPUTERS TIEBMINALS 
Advanced Dts Z808 Gaine Teievides 910 $ 419 | Supe Quality - Super Preet 
Super $a. 128 WPS NETA © 555 | Thao 024 614 $mith-Corona TP.1 $ 248 
Soper 510-67 128 499 | Telewdac 025 8?4 | TEC AIG MO 
Compupro 810С Demo i) omy) 6130 | Teievideo 270 935 | NEC 2010 185 
rrow D120 2678 | Ands JA» 442 | Tetevideo TP:720P 119 
Навйнап. VPU 128 1600 | Viewpoint Color $08 | Silver fined SOOP 442 
h Star Moriroe o Ady. 2298 | Zenun 2.29 65А 
BVI PC Сору of | 1895 | vius 50 na pH iene 
Atos 588 20 b- Usar 5 nempe аз 
Тешне 120? | MOWTORS Emon КОРТ 
80188 CALL BMC Color 245 | Okidata 92 Par 458 
Espia PC Spirit 11 CALL Ansien 98008 м 
NEC PC 8201A 035 


{OM is Т.М. n! International Busines MechineuCompuPro и ш Godbout Commarry 


We Sell Entire Line Of Most Compaines 
Call For Latest Prices, Shipping & Availabilty 
Factory Warranties — WE BEAT PRICESI 


WHICH COMPUTER IS BEST? - FREE BROCHURE 


AMERICAN <> COMPUTERS 


4167 Kivett Dr., Jamestown, North Carolina 27282 
Phone: (919) 883-1105 or (919) 889-4577 


Prices & Specifications subject to change 


within Your Product Hardware 


lf you manufacture a computer system or a computer based product, 
allow it to EMULATE COMMUNICATE by installing one or more of 
Systems Strategies "C^ Language based communication packages. 


3270 SNA SDLC Emulation 

3270 BSC Emulation 

2780 3780 HASP Emulation 

X.25 Levels 1, 2, З Communication 


You can purchase these "C" Language packages with source code 
and license to distribute in your hardware product. Each package is 
available aithar "Port it Yourself" with instruction manual and training or 
ported to your hardware by Systems Strategies’ communications staff. 


Systems Strategies/Advanced Technology Division 
Specialists in Data Communications Software 


Systems Strategies Inc. 
225 West 34th Street 
New York, New York 10001 


(212) 279-8400 
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(text continued from page 438) 


get (answer); 
if answer = 'y' or answer = 'Y' then 
put(" Glad to hear it! "); new. line; 
elsif answer = 'n' or answer = 'N' then -А 
put(” Sorry to hear that. Hope it changes. "); new. line; 
else 
put(” | don't understand "); put(answer); put(" . ”); new. line; 
end if; 
end elsif. statement; 


Line А shows that if the reply character is not y or Y, the pro- 
gram should check whether the answer was n or М. If this test 
also fails, it prints an error message that echoes the input 
character. 

In Ada, any number of statements can be placed after an 
if, elsif, or alsa keyword. Its keywords are lined up and if state- 
ments are not nested. 

Listing 1 shows what this example looked like as it was com- 
piled and run under VMS with the NYU Ada/Ed system. The 
program printed the question by calling the procedure greet 
and then waited for a reply. In this example, the user re- 
sponded y so that the first if was satisfied, the appropriate 
message was printed, and the program ended. 

If the response had been п, the first if would have failed, 
the elsif test would have been satisfied, and the program 
would have printed a sympathetic message. If the response 
had been anything other than y, Y, п, or N, the else statement 
would have taken effect. 

The program that follows plays a simple guessing game that 
tests for the correct response by using an if statement. If the 
user types the letter e, the program "points" to the reply and 
prints You guessed it! Congratulations! 


~ oxitl.ada 
~ Illustrate the if and exit statements 
with text. jo; use text. io; 
package greeting is 
procedure greet; 
end greeting; 
package body greeting is 
procedure greet is 
begin 
put(” if you type a certain letter "); 
new. line; 
put(" I'll congratulate you for guessing it. "); 
new... line; 
put(” If you get bored, type control-z twice. "); 
new. line; 
end greet; 
end greeting; 


with greeting, text. io; 

use greeting, text. io; 

procedure exit. statement is 
c: character; 

begin 
greet; - display a greeting to the user 
while not end. of. file loop 


gete); 


The last of 
the American bald eagles? 


The last passenger pigeon 
on earth died in a Cincinnati zoo 
in 1914. 

We don't want the bald 
eagle—our national symbol—to 
face the same future. There are 
fewer than 1,400 breeding pairs 
of bald eagles left in the lower 
48 states. 

They have survived despite 
destruction of their nesting sites, 
indiscriminate shootings, and poi- 


soning from insecticides like DDT. 


We can keep these magnifi- 
cent birds alive and free. And 
you can help. 

Never approach an eagle's 
roosting or nesting place. Dis- 
turbing a nest is illegal—and it can 
cause adult eagles to abandon the 
nest for good. Learn to identify the 
eagle. Remember, it's against 
federal law to kill eagles, hawks, 
falcons and other birds of prey. 


Learn about the needs of 
eagles. Volunteer to help your 
state conservation agency protect 
eagle habitat. 

The National Wildlife 
Federation is working to save 
the eagle, too. 

With the help of several 
American companies, the NWF 
purchased land where eagles roost 
and donated it to the American 
people for use as wildlife refuges. 

Each year we conduct a cen- 
sus of the bald eagle population in 
the lower 48 states to help identify 
prime eagle habitats. 


Through our Raptor Infor- 


- mation Center the Federation 


conducts research on eagles, 
provides educational materials, 
and offers a $500 reward for infor- 
mation that helps convict anyone 
who kills an eagle. 

You can support the National 
Wildlife Federation's program to 
save the bald eagle. Join us. Write 
the National Wildlife Federation, 
Department 101, 
1412 16th St., NW, 
Washington, DC 
20036. 


First in the New BYTE GUIDE Series! 


| 


PCs" — will be mailed to BYTE subscriber 
in late August, 1984. This GUIDE takes a 
definitive look into the complex and chang- 
ing face of ІВМ - the most objective and 
complete survey ever of this “first family” 
of microcomputers. 


Here is a singular opportunity for new 
or added exposure to BYTE’s 438,000 PIA 
paid readers: decision makers with the h ГА 
highest proven record ої microcom- uy 
puter products spending compared 
to any other computer magazine 
audience...a well-salaried reader- 
ship with an eye on the current 
and future trends of IBM. Ап 
on you. 


Call ver local salesperson for resefvations, or call 
Pete Huestis, Advertising Sales Ma 


Closing date for space reservatigns: June 21, 1984. 
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if c = 'e' then -А 
put(^ `- You guessed it! Congratulations! "); ~ B 
new. Jine; 
exit; -C 

end if; 

end loop; 


end exit_statement; 


The statement on line A tests if the input character is an 
e. If the user has typed an e, the program executes the 
statements following the then keyword; line B prints the con- 
gratulatory message and points to the correct letter, 6; and 
then line C causes an early exit from the loop. Some program- 
mers do not think that the use of an exit statement is good 
programming practice: however, others believe that exit 
saves time in a loop and is a good statement to use. Ada 
provides both the exit statement and the exit when statement 
for loop exits and lets you make your own judgment. 

Another version of the main part of this program that does 
not use the exit statement follows. 


- exit2.ada 
- Show how to eliminate an exit statement 
with text_io; use text_io; 
package greeting is 
procedure greet; 
end greeting; 
package body greeting is 
procedure greet is 
begin 
put(" If you type a certain letter "); 
new. Jine; 
put(" I'll congratulate you for guessing it. "); 
new. line; 
put(" If you get bored, type control-z twice. "); 
new. line; 
end greet; 
end greeting; 
with greeting, text. io; 
use greeting, text. jo; 
procedure no_exit_statement is 
c: character := ''; ~ initialize to blank 
begin 
greet; — display a greeting to the user 
while c /= 'e' and not end. of. file loop 
get(c); 
if c = 'e' then -А 
рщ(“^- You guessed it! Congratulations! “); - B 
new. line; 
end if; 
end loop; 
end no. exit. statement; 


The argument in favor of this version is that the conditions 
for exiting the loop appear in one place: at the start of the 
loop in the while statement. A programmer testing or modi- 
fying this program does not have to search for exit statements. 
The major argument against this version is that there is an 
extra test on б every time the loop executes. This test oc- 
cupies space and takes extra time. Another opposing argu- 
ment is that the test in the. while statement appears backward. 


Listing 1: An Ada program run under the VMS operating 
system with the NYU Ada/Ed compiler. 


— elsifi.ada Illustrate use of if and elsif and else 


with text_io; use text. Jo: 

package greeting is 
procedure greet: 

end greeting: 


package body greeting is 
procedure greet is 
begin 
put ("Do you like Ada so far?"): new. Jine; 
put (^ Type y for yes, or n for no: ^); new. Jine: 
end greet; 
end greeting; 


with text. Jo, greeting: use text. Jo. greeting: 
procedure elsi. statement is 


answer : character: 
begin 


greet: — greet the user 
get (answer): 


if answer = ‘y’ or answer = 'Y' then 
put ("Glad to hear it!”); new. line; 
elsif answer = 'n' or answer = 'N' then 
put {" Sorry to hear that. Hope it changes."): 
else 
put {#1 don't understand”); put(answer); 
puti* . "k new line: 
end if: 


end elsif.. statement: 


No translation errors detected 
Ttanslation time: 90 seconds 


Binding time: 2.7 seconds 
Begin Ada execution 


Do you like Ada so far? 
Type y for yes. or n for no: 
>y 


Glad to hear it! 
Execution complete 
Execution time: 6 seconds 


Fcode statements executed: 41 


5 


These Ada programs should give you a flavor of Ada pro- 
gram structure, Ada packages, basic input/output, variables 
and assignment, and control constructs such as while, for, if, 
alsif, and else. With a command of this much Ada, you can 
write small, useful programs. 

Next month. in part 2 of this Ada primer, I will cover the 
more advanced topics of types, arrays. and communication 
between Ada programs, as well as show how a microcom- 
puter subset of Ada performs. 


JUNE 1984 * BYTE 443 


is one sloppy floppy can 


THE SLOPPY FLOPPY 
Most companies seal their discs with a spot here, Sec those wide open spaces? 
a spot there. Leaving most of each seam not sealed That’s sloppy. And dangerous. Because if you put 
at all. a sloppy floppy into your disc drive, it can jam фе 
Sooner or later, the seams might do what comes drive. Lose your data. Or ruin the drive head. 
naturally: they bulge. Warp. Pucker. Open up. And there goes $400. 
You can prove it to yourself. Just take a floppy 


and twist it. 


Memorex is a registered trademark 
of Memorex Corporation. 


©1084 Memorex Corporation 
A Burroughs Company 


ruin your $400 disc drive. 


THE MEMOREX' SOLID-SEAM BONDED FLOPPY 


Memorex seals its floppy discs with a process 
it developed, called Solid-Seam Bonding. 

Solid-Seam Bonding seals shut every inch of every 
seam of every Memorex floppy disc. 

That makes the Memorex hoppy stiffer. Stronger. 
And your data safer. 

You can prove it yourself. Just take a Memorex 
floppy and twist it. You'll see no wide open 
spaces. 

No wide open spaces that can jam 
your drive. Lose your data. Or 
ruin your drive head. 

ich could cost 
you $400. 

So why risk it? 


ight as a drum. 


Protect your drive. And your data. Ask for Memorex 
ш iscs, with Solid-Seam Bonding. 

t’s always better to be safe than sloppy. 

For more information on the full line [T7778 
of Memorex quality computer media 
products, including computer гаре, KE 
call toll-free: 800-222-1150. In gzz 
Alaska and Hawaii call collect: В 

408-987-2961. 


Your Data. When it matters, make it Memorex? 


MEMOREX 


Circle 209 on inquiry card. 


(text continued from page 143) 

In addition to normal memory ac- 
cesses, the RAM must be refreshed. Re- 
freshing consists of sequentially access- 
ing RAM locations to keep the memory 
cells active. To do this, only the row ad- 
dress and row-address strobe need be 
provided and only 128 locations need 
be accessed. The 780 provides a RE- 
FRESH signal that occurs during an in- 
struction decode and therefore is trans- 
parent to the software. This signal is 
combined with a MEMORY REQUEST 
signal to provide the RAS. The CAS 
signal that normally goes to the RAM 


PRINTER BUFFER 


is inhibited by the NAND gates of ICI2 
so CAS never goes active. The Z80 has 
an internal register that is put out on the 
low-address bus during refresh and is 
automatically incremented after each 
refresh cycle; therefore, no refresh 
counter is needed to provide the se- 
quential addresses to the RAM. 

The interfaces to the host computer 
and printer are designed to be compati- 
ble with the Centronics protocol, which 
consists of the host computer sending 
the data byte and then the active low- 
data strobe. The printer sends back ACK 
(acknowledge) and BUSY signals. 
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Photo 1: The inside of the completed printer buffer. 


| Ouantity Part Number Description Reference 
| | MC4024 Clock Generator ICI 
1 Z80 Microprocessor [C2 
| 2716 EPROM IC3 
| 71415151 Multiplexer [C4 
l 74LS373 Latch IC5 
2 74LS367a 3-State Buffer [C6, 1С14 
2 7415157 Multiplexer IC7, ICS 
2 7415374 &-bit Flip-Flop IC9, ICI 5 
2 741574 Dual D Flip-Flop ICIO, IC24 
2 7415138 Decoder ICI, iCI3 
| 74LS00 Quad NAND Gate [C12 
8 4164 . 64K-bit RAM ICI6-IC23 
] 10,000 9 Potentiometer 
2 10,000 fi, 4 W Resistor 
\ 10 дЕ 15 V Capacitor 
| 68 uF, 15 V Capacitor 
l 0.001 AF Capacitor 
18 0.1 pF Bypass Capacitor 
| 57-20360 Connector 
1 57-10360 Connector 
1 JE200 tJameco) 4-5, 1-атр Power Supply 


Table I: This table contains the components for this printer buffer. 
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IC13 is the decoder that provides the 
chip selects for the I/O (input/output) cir- 
cuits. It is enabled whenever the Z80 
does an I/O cycle. READ and WRITE 
signals are not used because separate 
addresses are used for the different I/O 
ports. IC9 is the 8-bit input-data latch. 
The host computer delivers data to the 
IC9 and then activates the strobe line 
causing the data to be latched. The 
strobe input going low also causes the 


741574 flip-flop to be reset. The NOT 


Q signal goes back to the host com- 
puter as a BUSY signal from the printer 
buffer. The host computer then knows 
not to send another character. The 
BUSY signal can be read by the 780 
through three-state buffer IC14 to deter- 
mine if a character has been received. 
When the BUSY signal is high, the Z80 
knows that a character has. been sent. 
The Z80 then reads the character by 
enabling (C9 to output data onto the 
data bus. When the character has been 
read, the ICIOb flip-flop is reset. This 
produces the beginning. or falling, edge 
of the ACK signal to the host computer. 
The Z80 delays about 10 microseconds 
(us) and then clocks IC10b, causing the 
rising edge of the ACK signal. The ris- 
ing edge clocks IC10a, causing the BUSY 
signal to go inactive (low). The host 
computer can send another character 
at this time. 

The output to the printer works in the 
same manner except that the printer 
buffer acts as the host instead of the 
printer. Data is clocked into IC15, which 
feeds it out to the printer. The Z80 then 
activates the decoder IC13 to output a 
data strobe to the printer through its G4 
output. The printer's ACK signal clocks 
the [C24 flip-flop and can be read by the 
780 through the three-state buffer ICI4. 


SOFTWARE CONTROL 


The printer buffer, like any micropro- 
cessor-based system, could not do any- 
thing without a control program. The 
control software stored in the 2716 
EPROM is quite simple. All it has to do 
is load characters to RAM and send 
characters to the printer. Pointers to 
RAM determine where the next charac- 
ter will be stored and from where the 
next character will be fetched. Three 
conditions must be accounted for: an 
empty buffer, a full buffer. and reaching 
the top of RAM. For the last condition, 
the software must check to see if the 

(text continued on page 448) 
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Apex Industries Customer Data 


Customer Id: Асте: 
Customer Name: Acme Industries 


Credit Rating: AA Credit Limit: 25000 


Current Balance: 12500 - 
30 ын Тазы 4000 | M | \ 
60 Day Balance: 1500 
90 Day Balance: 0 нир! == RS 
кР = = 
Address: 2701 South Bayshore Drive 
City: Miami State: FL Zip: 33133 anat, 8 
Shipping: m tesi 08, 
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DataFlex is the only application development database which 
automatically gives you true multi-user capabilities. Other systems 
can lock you out of records or entire files for the full time they are 
being used by someone else. DataFlex, however, locks only the 
data being changed, and олу during the micro-seconds it takes to 
actually write it to the file! The updated record is then immediately 
available. The number of users who can access, and change, 
records at the same time is limited only by the number of terminals 
on your system or network. Call or write today for all the details 


on DataFlex... = = = 
the true multi- 
user database. 


DATA ACCESS CORPORATION 
8525 SW 129 Terrace, Miami, FL 33156 (305) 238-0012 
Telex 469021 DATA ACCESS CI 
Circle 95 on inquiry card. 


MITES MA Ln 
= — num 


AUTHORIZED INTERNATIONAL 
DISTRIBUTORS 


HOLLAND 
ADINFO 020-644605 


AUSTRALIA 
Australian Business Solutions 
03-699-8377 

Australian Microcomputer Solutions 
052-22-2099 ү 
Intelligence (Aust) Pty. Ltd. 
02-267-1711 


ENGLAND 


Equinox Computers 01-739-2387/9 


SWEDEN 
Offensivt Datorstoed AB 030-006-2626 


JAPAN 
SOFTEC 04808 (5) 6565 


Compatible with CP/M-80, MSDOS networks, MP/M-86, Novell Sharenet, PC-Net, DMS Hi-net, TurboDOS multi-user, Molecular 
N-Star, Televideo MmmOST, Action DPC;OS, ІВМ PC w/Corvus, OMNINET. 3Com EtherSeries and Micromation M/NET. 


MSDOS is a trademark of Microsoft. CP/M and МР 'М are trademarks of Digital Research. 


(text continued from page 446) 

pointer has reached the highest ad- 
dress; if it has, the software must set it 
to the first RAM location. This is called 
wraparound. 

The methods for checking the first two 
conditions are shown in figure 4 (page 
455). If the pointer to the next character- 
load position equals the pointer to the 
next character-print position, then the 
buffer is considered empty (see figure 
4a). There are two cases for a full buf- 
fer. The normal case is for the whole buf- 
fer to fill, including wraparound, until the 
next load position (i.e, a full buffer, see 
figure 4b). The second case occurs when 
the next print location is at the bottom 
of RAM and the next load position is at 
the top of RAM. You can see in figure 
4c that by loading one more character, 
the two pointers would be made equal 
and thus erroneously signal an empty 
buffer. This condition is a special case 
of the buffer-full condition. 

When the RAM is full, the input hand- 
shake will not take place until a charac- 
ter is printed and another RAM location 
is made available. The printer buffer will 
send the ACK signal when the byte is 
stored in RAM. The host computer will 
then put out characters at the same rate 
as the printer printing them. 

Listing 1 (page 453) shows the as- 
sembled code. It probably looks dif- 
ferent from the way you are used to see- 
ing comments done in assembly 
language. | used a form of PDL (Program 
Design Language) to design the program 
and filled in the code between the com- 
mands. This method of program design 
greatly simplifies code generation and 
debugging, and | heartily recommend it. 

The comments give a sense of pro- 


HOST 
COMPUTER 
CONNECTOR 


PRINTER 
CONNECTOR 


Figure 2: This is a block diagram of the printer buffer itself. The microprocessor is a Zilog Z80. 
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PRINTER BUFFER 


gram flow because of the use of the 
structured construct: 


IF (condition is true) 
execute this code 
ENDIF 


The code between the IF and ENDIF is 
not executed if the condition is false. 
Therefore, to follow program flow when 
a condition is not met, simply jump to 
the corresponding ENDIF statement. 
The program initialization starts by 
loading the | register with OFFH so that 
during refresh the Z80 outputs the con- 


PRINTER 
BUFFER 


HOST | 
COMPUTER 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


INPUT 
INTERFACE 


tents of the | register on the high- 
address bus so the EPROM is not 
selected. Register BC is used to point 
to the next character to be printed. 
Register DE points to the position of the 
next character to be loaded. After the 
pointers are loaded with their initial 
values, the program enters an endless 
loop. The loop consists of only two 
tasks: get a character and print a char- 
acter. The get character and the print char- 
acter sections are totally independent. 
For inputting characters, the first thing 
(text continued on page 456) 
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Figure 1: A block diagram of the data flow from the computer through the buffer to the 


printer. 


LItsaves you 
money. 


Encore diskettes meet the same high stan- 
anerls as the more expensive brands. In fact, 

pre actually exceeds system 

pu 

t you can buy Encore disks for Уз the 

2 of the high-priced diskettes. (only 

for single-sided, single-density 544” 
pues when you purchase 4 or more 
25, ten diskettes to a box.) 


À diskette intended for a 
wide range of uses. 


ther you use a lot of diskettes or only a 
you need something more than guar- 
ed accuracy and reliability. You need 
Jomy. 

yore was designed to meet the de- 
dfor a reliable, low-cost diskette. 
"Encores low price, it's ideal for memos, 
h drafts, spreadsheets, reports, even 
Ichpad-type uses. 


Designed for all major 
personal computers. 


zncore was specifically designed to provide 
(imum performance and reliability on the 
ir leading computer systems. Inmac's Quality 
urance Department constantly monitors all 
bor diskettes to ensure they meet or exceed 
media specifications forthese systems. 
ur on-going testing program guarantees 
i the Encore diskette you buy tomorrow will 
las good as the one you buy today. 


ies manufacturer's registered trademark. 


Three good 


2. Its absolutely 
reliable. 


Encore is guaranteed for one full year, or 
Inmac will replace tt, free. 

Inmac's Quality Assurance Department 
requires that Encore meet the media spe- 
cifications for the most popular systems - 
Apple, Commodore, IBM, and Radio Shack 
- exactly. So you can rely on Encore disk- 
ettes in your system. They won't lose infor- 
mation or cause read/write errors. 


45-day money-back trial. 


We're backing our Encore diskettes with a 
45-day money back trial because were pos- 
itive you'll be delighted with Encore's quality 
and performance. 

And were sure that once you try Encore, 
you'll agree that it's the most reliable econ- 
omy floppy available. 

If you don't agree for any reason, just 
return the three diskettes for a full refund. 


ons to 
core diskettes. 


try 


For a limited time only, we're offering a spe- 
cial trial pack of three 574” Encore diskettes, 
You pay the regular price for two ofthe disk- 
ettes, but the third one is free. 

We'll send you 3 single-sided, single- 
density 514" diskettes for only $5.19. 
(Single-sided, double-density for $5.99. 
Double-sided, double-density for $8.79.) 
Use all three Encore diskettes for 45 days. 

Then, if you're not completely satisfied, 
return the three diskettes for a full refund. 


Here's how it works. 


Simply mail the attached postage-paid 
card, or phone our toll-free number, 


1:800:538:8157 


extension 987. In California, 1-800-672- 
3470, extension 987. 

For this special offer, please include 
payment with your order. You may send a 
check, money order, or bill itto your Master- 
cardor Visa account. Company PO's ac- 
cepted with verification. 

Offer is limited to one trial pack per cus- 
tomer. Good only in U.S. Customer must be 
18 years or older to order. 


Offer expires September 30, 1984. 


Remember to ask for your free Inmac 
catalog. It contains over 2,500 computer 
supplies and accessories, many not avail- 
able anywhere except through the Inmac 
catalog or special offers like this one. 


mma 
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Figure 3a: This section of the printer Buffer schematic shows these components of the printer buffer: the dock, the central processing unit, 
the EPROM. and the multiplexers, This is the control circuitry for the buffer. 
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Double Your 
55" disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 


floppy disk controller, in conjunction 
with your БИ” drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided, single and double-density, 8” and 
54" drives — simultaneously. 


C.D.R. "m Inc. 


Controlled Data Recording Syste 
7210 Clairmont Mesa Blvd., San Diego, € CA 92111 
(619) 560-1272 


Circle 55 on Inquiry card. 


MEMORY CORP 
Flexible Diskettes 
Life Time Warranty - 10096 Certified 
33% Stronger Jacket Longer Life 
High Density Oxide Batter Performance 
Protective Storage 
More Diskettes For Your Money 


SIMGAE 5.0Е 

SIGLE DENSITY 

ap 1F v HUB PNG 
machen IO per Som Pack 


“мг € SIOE $ 189 each 


UBL Е OE NSITY 
ал TH W^ ya MSG 


COJA 4 Sidt „ 5941 


OOQuBL E DENSI! Y 
a6 f £n venue RING White Е 
Ресей 10 pw Soft Раса writ RING 
DELIVERED PRICES 
Free shipping in continental USA Call for 
quantity discounts. We accept money orders, 
certified checks, VISA and MasterCard Personal 
checks accepted, but take two weeks ѓо clear 
bank ND add 4% 


Software Services" 


1326 - 25th St. S., Suite H 


S 25th SE $, Sus 
55, » 1-800-634-2248 


Fargo, ND 5810 


Circle 303 on inquiry card. 


GET 
ORGANIZED 


WITH OUA NEW LINE OF QUALITY PRODUCTS 


The “Get Organized” 
ergonomic 

chair. 

Features pneumatic 
lift and adjustable 
backrest. 

Comes in a 

choice ol six 

colors — blue, 

red, camel, 

brown, light 

grey and 

charcoal grey. 


To place your order today call anytime! 


1-800-328-2977 


We accept Viss and Mastercard. SENED 
ےا‎ Add $2 50 tor whipping wm 


Mod America Wholesalers, Inc. Computer Accessories 
8135 215 th St., Lakeville, MN 55044 
Minnesota Residents Call Collect. 


(612) 469-4666 


Dealer inquiries invited, 


EDGE-PC: An Attordable 
IBM PC-Compsatibile System. 
е PC-88 CPU card 

e Color/ Graphic card 

© 5-1/4" diskette adapter card 

* Multifunction card (64k) 

e Keyboard 

* System Enclosure 

s 65W Power Supply with fan box 


SDGE MICRO SYSTEMS, INC. 
2350 WALSH AVE., SANTA CLARA, CA 95051 
(408) 980-9866 TLX 3719075 EDGE UB 


Circle 124 on inquiry card. 


APPLE COMPATIBLE 
HARDWARE 


INTERFACE FOR TYPEWRITER, 
CENTRONICS AND WORDSTAR 
COMPATIBLE 


Model з Price 
Симе: Praxis 30. 35, 4 ИГҮ ТҮҮЛҮ: $39 | 


Olivet Praxis 41 

Silver Reed Ex 42. 43, 44 + Penman 

Adler Satellite 11 and Alpha Royal 2001 
Olympia Compact and Swintec 1146 CM 


INFRARED INTERFACE FOR REMOTE 
OPERATION WITHOUT CABLES 


IRR Board, Receiver station $93 


jor use with one or all 


IRN Numerical Pad VisiCal compatible ..... $49 | 


(АК full keyboard with lower case 
(RC Four direction cursor control ,..«.. 


^l» TO ORDER CALL (408) 734-4631 


2 or write 
f, 


INTERFACE jd 


Advanced Transducer Devices, (пс. 
1287 lawrence Sia Rd , Sunnyvale, CA 94089 


Additional $2 50 per order tor shipping 
Calif, residents add 6! "Х, tax 


Circle 17 on inquiry card. 


6809 


Single Bo Board Computer 


а + 


timer, Z4-pin 4.5 p 

EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/Dattery, analog 1/0. serial 1/0, 
parallel LC, согог туг, IEEE-488. 
EPROM programmert, floppy disks, 
cassette, breadboard, keyboard display. 


Wintek Corp. 
Lafayette, IN 47904 
317-742-8425 


Circle 356 on inquiry card. 


Electronic 
Circuit 
Analysis 


• AC and DC analysis 

* Very fast, optimized machine language 
* Worst case, sensitivity analysis 

* Sweep component values 

* 64 Nodes 

* Compare circuits 

» Log or linear sweep 


e Full file handling 

e Full editing. error trapping 

e Frequency response, magnitude and phase 
* Complete manual with examples 

* Transmission lines 

* Complex y parameters 

* Available for CP/M, MSDOS, TRSDOS 
* Price - $150.00 


Tatum Labs 

P.O. Box 698 

Sandy Hook, CT 06482 
(203) 426-2184 


Circle 322 on inquiry card. 


Verbatim. 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. ln Cal call 
iem ~ (800) 592-5935 or 
о-у (805) 543-1037, 


Circle 248 on inquiry card. 


EPROM PROGRAMMER 
KIT - MODEL 1409 


* Programs, lists, reads and verifies 2506, 2516, 2512, 2564, 2758, 
2716, 2732,A, 2764, 27128, 68732, 68764, 68765, 8741, STAR, эй 
a R5 232 interface, supports XON-XOFF and/or hardware 
handshaking (RTS, CTS, OTR} 
* Auto baud rate select (300-9600 baud) 

* Accepts heyboard entry with line editing capability, ASCII, 
INTEL, MOTOROLA, or HEX files 
* User friendy monitor for easy 1/0 debugging 
= Оп board power supply 


* 409-1:R C. board, Xformer, software(4K e & 
*1409-2:1409-1 + (sil set ol paris: 


| *1409-3:Assembled and tested uni: — 


— $299. | 
* Communication software for IBMPC, APPLE, СРМ, TRS80- $35.00 


B&C MICROSYSTEMS 


6322 Mojave Or, Sen Jose, СА 95720 
TBl.( 08) 997-7685, Tx. 428535653 


Circle 39 on inquiry card. 
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Figure 3b: This section details: the decoder, the RAM. the data latches, and the connectors for the buffers VO. 
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PRINTER BUFFER 


Listing |: This source-code listing in Z8O assembly language is the control software 
for the printer buffer. You will need to store the object code in a 2716 EPROM. (For 
more information on programming EPROMs, see "Build an Intelligent EPROM 
Programmer; by Steve Ciarcia, October 1981 BYTE, page 36.) 


LINE ADDR BI 


— Оох en Ow hb wh = 
B 


31 000D 


3E 
ED 


03 


D3 


D3 


01 


В2 


FF 
47 


42 
47 


B3 


08 


08 


FF 


08 


B4 


; FIFO.SRC 
; LAST REVISED: 6/23/83 


BYTEIN EQU 


0 ИМРИТ PORT LOCATION 
ACKLO EQU 1 .BUSY FLIP-FLOP CLEAR 
STATUS EQU 2 ‘EXTERNAL STATUS SIGNALS 
BYTOUT EQU 3 ‘OUTPUT PORT LOCATION 
STB EQU 4 ‘OUTPUT PORT STROBE 
ACKHI EQU 5 ACKNOWLEDGE F/F CLOCK 
PRACK EQU 6 :PRINTER'S ACKNOWLEDGE 
FiF 
MINRAM EQU 800H :FIRST RAM LOCATION 
MAXRAM  EQU OFFFFH "LAST RAM LOCATION 
LD A.OFFH ;| REG iS ON A8 -А15 DURING 
LD 1А .REFRESH.SO AVOID CHIP 
SELECT 


:CLEAR BUSY FLIP-FLOP 
OUT (ACKLO).A 
OUT (ACKHII.A 


‘RESET PRINTER'S ACKNOWLEDGE FLIP-FLOP 
OUT (PRACK).A 


INITIALIZE POINTERS 
LD BC.MINRAM ‘BC HOLDS NEXT PR 
‘NEXT CHAR TO BE 
PRINTED POS 
LD DE.MINRAM DE HOLDS NEXT LD 
‘NEXT CHAR TO BE 
LOADED POS 


‚ро 
LOOP 


IF NEXTLD+1 <> NEXTPR (IF BUFFER NOT FULL} 
LD HD 
LD LE 
INC HL 
SCF 
GCF 
SBC — HL.BC 
IP  ZFULL 


IF (NEXTLD < > MAXRAM) or NEXTPR < > MINRAM) 
SCF 
CCF 
LD HL.MAXRAM 
SBC HL.DE 
ЈР NZOKAY 
SCF 
ССЕ 
LD HL.MINRAM 
SBC HL.BC 
Р  ZFULL 


listing continued on page 454) 


Cirde 160 on inquiry card. 


HPBooks 
does computer 
books right. 


How to Program Your 


IBM PC 
BASIC for Beginners 


p Carl Shipman 


Learn BASIC the easy way and put your IBM 
Personal Computer to work for you. No 
experience necessary —this book starts at 
the beginning. Clear, straightforward 
example programs help you understand how 
programs work and how your computer 
works. You'll learn the basics of BASIC: How 
to write and use loops. Build and use arrays. 
Edit and improve programs. Find and fix 
problems. Covers math operations, strings, 
storing data on disk. How to display charts 
and tables, print out data, and more. Write 
programs to fit your needs exactly. Learn at 
your own pace and master your IBM PC) 192 
pages. $14.95 ringbound. 


Put your ideas into practice. Short, simple 
program segments explain and demonstrate 
an amazing variety of clever programming 
techniques in BASIC. These segments fit 
together to make a complete reminder- 
calendar program to schedule appointments 
and store data. Learn how to plan your 
program. Make menus to control program 
flow. Set up professional-quality screen 
displays. Input data from keyboard and disk. 
Create, change and use disk files. How to 
use arrays to hold and manipulate data. 
Write successful error traps. How ta use a 
printer, and much more. 272 pages. $14.95 
ringbound. 


Purchase these and other fine HPBooks 
computer quides at your local bookstore or 
computer outlet, or call: 

Toll Free 800/528-4923. 

Or send check or money order for price of 
book, plus $1.95 p/h for each book to 
address below. Allow 4-6 weeks delivery. 


Box 5367, 


HPBooks' oe sYT-64, 


Tucson, AZ B5703 
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The le Users Group" ў 
БЫР Library 


For the first ume ergy your Appir 

to ts hien capacfy wur 

єресийү packed deks wh aver БО 
оким programs each 

[not malade from any other source) 
Each packed de nciudes an eatenswe 


LOW * EDUCATIONAL а DATA TA BASE Ar а 


PRINTER BUFFER 


TAUTIES « SCIENCE + MUSIC • oO eee OA LE5SÓ2CCCQOÁCL.OBáGUIUIÍUGLILUIUULuÁGCGUGGSU!«XXÁOCGUCáGGAGSUGL ,.DOULLLLsLGLESOQBQQISÉG(2àL/!ILQ 


ree Pis des dur аы 

deks are GAMES « UTRITES * o cares se oen 
SOENCE * TECH » MUSIC Б AUDIO 

lndesdual risks. avidable at 559 95 each 

Order drect Irom thes od end Save up to $150 Lirary Dess 
I 3 arc El end pet а spena borus dex FREE 


So а MU eben e, о 
5 wer ar ea 
S d н ER RR MA or ES ак | 
membership fee of 815. (no fee 
charged to inae to institutiona) for 1000 + program 
and gain access to a library of over 10,000 | 
programs at e epecial 15% discount | 
(Foreign memberships $28. U.S.) 


For Orders Oniy Call now 


TOLL FREE: 1 327-8 8684 
Applewars, i 
6400 Hayes Street 


Florida: 1-305-987-8685 EN—) | 
| mm 
Hollywood, Fla. 33024 | 


Or Write: 
16,1 Ne, li 
Mes ce ре mi c! Appia It, fl +, 0 Emuk, 


Circle 33 on inquiry card. 


PRINTER RIBBONS | 


PRICE PER PER 
RIBBON DOZEN 
"riae T ss. SN 197.00 
APPLE D | 
cENTRONICS 150/152 . 
ITOH PROWRITER . 
COMMODORE РЕТ 8023P ......... 
EPSON MX-FX 70/80 ........... 
EPSON MX-FX 100 .......... 
GEMINI - 10 . — 
IBM HARMONICA ?&" о... 
IBM HARMONICA 34" 
IDS MICROPRISM - 480 . 
T cup TIGER 460/360 . € 


NEC - 3500 MIS SFE - 

NEC - 3500 NYLON 

NEG = PC 80234 . ив 

OKIDATA 80/82/83/92 — 7€ 

OKIDATA - 84. 

RADIO SHACK D.W, 11 NYLON . 

RADIO SHACK DMP - 2100 . 

RADIO SHACK LP VI & vill. 

SILVER REED EX55 8/5 . 

SILVER REED EX55 - NYLON . 

TOSHIBA - 1350 . 

XEROX 610/620 M/S . й 84 

Add $2.00 Shipping — — To Order Call 

(313) 569-3218 or Write for aur Catalog 


DWIGHT COMPANY, INC, 


15565 Northland Drive - West Tower 
Southfield, Michigan 48075-6496 


Circle 119 on Inquiry card. 


GILTRONIX SWITCHES АНЕ 
THE BEST CHOICE. 


.., and here are 10 good reasons why: 
IBM PC APPLE 


ла 


1, Serial R5237) or 7. F.C.C. Apptoved 
Parsilel Unita 
(Cenironecst i &. Manual and 

2. Prompt Deliveries Automalic Units 

J. Natlonaltr Adyar- Р 9. Highest Quality 
{ised Products PC Board Switch 

Technology 
10. Buy Direct From 
5. Ore —À Unils Gutronis, оч From 
d lo Date RINT Any Authorized 

5. Sales and UAM Distribulor 

Technical 


punhor Manual Unita—2 to 6 Paris 
Automatic Unlis —3 to 15 Ports 


ч кр тш Ыр FET ш тг 


sw = = 3780 Fabian Wa 
Altronix Palo Ailo. CA 92402 


(415) 493-1300 


ORDER HOT-LINE: 1-300-531-1300 (Outside of Calllornia) 


Cirdle 147 on inquiry card, 


(listing continued from page 453) 


59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 


002E 
0030 
0032 
0035 


0035 
0037 


0037 
0039 
003A 
003B 
003D 


003D 
003E 


003E 
ООЗЕ 


ООЗЕ 
0040 
0041 
0044 


0044 
0047 


0047 
0047 


0047 
0047 
0047 


0047 
0048 
0049 
004A 
004B 
004D 
0050 


0050 
0052 
0054 
0057 


0057 
0058 
005A 


005A 
005C 


005C 
005D 


005D 
005E 
005F 
0062 


0062 
0065 


DB 
E6 
CA 


DB 


12 


13 


D3 


03 


78 
ВІ 
C2 


01 


02 
01 
47 


01 


05 


47 


42 
65 


02 
04 
65 


03 


04 


65 


00 


08 


; ТЕ CHARACTER RECEIVED 


OKAY IN A.(STATUS) 
AND OIH 
JP | ZNOCHAR 


. GET CHARACTER 
IN A.IBYTEIN) 


SEND ACKNOWLEDGE 
OUT (ACKLO).A 
NOP ‘TIMING OF ABOUT 10 aS 
NOP 
OUT (ACKHI).A 


SAVE CHARACTER IN RAM 
LD (DE).A 


INCREMENT NEXTLD POINTER 
INC DE 


IF NEXTLD POINTER OVERFLOWED 
LD A.D 
ORE 
JP NZ.ENDIF I 


NEXTLD = MINRAM 
LD DE. MINRAM 


: ENDIF 
ENDIF 1 


;  ENDIF 
ENDIF 
; ENDIF 
FULL 
NOCHAR 


; IF BUFFER NOT EMPTY (NEXTLD « 2 NEXTPR) 
LD H.D 
LD L.E 
SCF 
COF 
SBC HI..BC 
JP Z.EMPTY 


IF PRINTER READY 
IN A.(STATUS) 
AND 04H 
JP NZ.BUSY 


SEND CHARACTER 
LD A.(BC) 
OUT (BYTOUTI.A 


; SEND STROBE 
OUT (STB).A 


INCREMENT NEXTPR POINTER 
INC BC 


IF NEXTPR POINTER OVERFLOWED | 
LD A.B 
OR C | 
JP NZ, ENDIF2 


; NEXTPR = MINRAM 
LD BC.MINRAM 


ENDIF (listing continued on page 455) 


Circle 386 on inquiry card. 
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(listing continue { from page 454) 
128 0065 


129 0065 

130 

131 0065 

132 0065 

133 

134 0065 

135 0065 

136 

137 0065 | 

138 0068 V-GRAPH 

— س‎ TEKTRONIX 4010 
GRAPHIC EMULATOR 
MINRAM FOR YOUR 
PERSONAL 
COMPUTER 
NEXT CHARACTER — TO PRINT ER V-GRAPH is your link into the 


world of powerful, high resolution 
graphics. Now your personal com- 
puter can act as a Tektronix 4010 ter- | 
minal. 

MAXRAM Not just an emulator, V-GRAPH 
can save graphics and text on disk 
and replay or print it later without 
reconnecting to the host computer. 

V-GRAPH provides an equivalent 
for every function found on the 
Tektronix, including the cross-hair 
cursor used for graphic input. Plus, 
NEXT CHO LOAD contro] and function keys may be 

T NEXT CHARACTER programmed to emit commonly used 

TO PRINT Character strings - saving you time 

with logon sequences and host com- 
puter commands. 

V-GRAPH supports the highest 
resolution possible, and is currently 
available tor the IBM PC, Zenith 
2-100 and Victor 9000. Requires 64K 


ЗАА of memory and MS-DOS. $120 
Your link into the world 
of high-resolution 
NEXT CHARACTER graphics 


Figure 4: These diagrams show how the control software determines where to load the next CompuView 


character into RAM. In 4a, both pointers are equal. which indicates that the buffer is PRODUCTS, INC. 
empty. In 4b, the next load position is one address less than the next print position. which | | 
means that the buffer is full. Figure 4c is a special case of the buffer-full condition in which 1955 Pauline, Ann Arbor, Mi48103 
one must compensate for the “wraparound” effect (see text). Telephone (313) 996-1299 
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(text continued from page 448) 

to check is to see if there is room in 
RAM to store the character. If the buf- 
fer is full, then this section of code is 
skipped. The section will eventually be 
executed and, from the host computer's 
point of view, it will look like the buffer 
is taking a lot of time to respond (the 
way a printer handshakes). Assuming 


PERFORMANCE, 


PRINTER BUFFER 


the buffer is not full, a check is made 
to see if a character has been sent. If 
no character has been loaded, then 
there is nothing to do but jump to the 
output section. When a character is in 
the input latch, it is input, the ACK signal 
is sent to the host computer, the char- 
acter is stored in RAM. and the load- 
position pointer is incremented. The 


RELIABILITY 


INVITED 


INTERFACE CONVERTERS 


— RS-232 TO RS-422: FOUR В! DIRECTIONAL SIGNALS » 100K 
BAUD @ 4K’ - 9600 BAUD @ 3 MI. e STANDALONE UNIT 3.5" x22" 


x 1" * CUSTOM REQUIREMENTS INVITED 


— RS-232 TO CURRENT LOOP: SWITCHABLE STATES & MODES • 
STANDALONE & RACK MOUNTED * STANDALONE UNIT: 3.5" x 


2.2" x 1" e CUSTOM REQUIREMENTS INVITED 


AND LOW COST! 


SHORT HAUL MODEMS (ASYNC & SYNC) 


e 300 BAUD TO 19.2K BAUD FULL DUPLEX * 110 10 MILES ON TWO 
TWISTED PAIR « SWITCHABLE DTE-DCE « WWO DTR/DCD 
HANDSHAKE * W/WO SIGNAL INDICATORS + OPTICALLY 
ISOLATED • STANDALONE & RACK MOUNTED • SELF/HOST 
POWERED • MALE/FEMALE CONNECTORS s DEC VT10O VERSION 
e STANDALONE UNIT 3.5" x22" x 1" е CUSTOM REQUIREMENTS 


DATACOMM AIDS (RS-232 & CENTRONICS) 


» PATCH BOXES a DATA LINE MONITORS • STUNT BOXES « 
BREAKOUT BOXES a GENDER CHANGERS * SURGE PROTEC- 
TORS e FULLY SHIELDED CABLES + CENTRONICS А-В SWITCH ¢ 
CUSTOM REQUIREMENTS INVITED 


DEALERS AND DISTRIBUTORS WANTED 


tel PROLE REMARK DATACOM DIVISION 
LELEDIÉLE 


TECHNOLOGY, INC 


A PUBLIC COMPANY 


148 New York Ave., Halesite, N.Y. 11743 / (516) 423-3232 / TWX-510-225-0449 
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Circle 388 on inquiry card. 


pointer is checked for overflow. Upon 
overflow the load position is set to the 
start of RAM at location MINRAM. 
When the input section is complete, 
the output section begins. The output 
portion only cares about the buffer- 
empty condition. Checks are made for 
buffer-empty and printer-not-ready con- 
ditions. If either condition exists, execu- 
tion returns to the input routine. If the 
printer is ready. a character is sent to 
the output latch. The data strobe is sent 
to the printer, The next print location 
pointer is incremented and the overflow 
check is made as it was on the other 
pointer. The loop then starts over. 


PRINTER BUFFER PERFORMANCE 


This printer buffer has been successfully 
used on аһ Apple computer using an 
Apple interface card connected to an 
Epson MX-80 printer. It has also been 
used with my home-built parallel-port 
card tied to my Okidata Microline 82A 
printer. Other printers might require 
some minor handshaking changes but 
any Centronics-compatible interface 
should work well. 

As for speed, | cant believe ] ever 
lived without it. It is comparable to 
changing from cassette tape to disk 
storage. | wrote a BASIC program to fill 
the buffer, and it took about 2 minutes 
to execute. When program execution 
ended, the printer was still on the first 
page. It is also a joy to use during pro- 
gram debugging when most lines are 
short and the printer executes carriage 
returns slowly. 

This article is over 15,000 characters 
long. My computer put it out to the 
pririter buffer in only 17 seconds. My 
printer, at the relatively fast speed of 
120 characters per second, took over 3 
minutes to print it out. 


OPERATIONAL ENHANCEMENTS 


Because it is software programmable, 
this printer buffer can be grealy en- 
hanced. For example, you could add а 
stop-on-form-feed switch for single- 
sheet printers. 1 would like to add a line- 
counting routine to automatically form- 
feed the paper so program listings don't 
come out on page edges. Another op- 
tion Would be to change the interface 
from parallel to serial for printers requir- 
ing that format. This would be fairly 
easy if the rest of the system remained 
the same. Ш 


SPREADSHEET 


[listing continued from page 156) 


1850 
1851 
1852 
1860 
1861 
1862 
1870 
1894 


6218 


PRINT FNCS(HP96, VP%)WS(2)" > "FNCSIHP?6 + L26(HZ96) + 1, VP96)" < (3: RETURN 


' delete left bracket 
PRINT FNCS(HP%.VP%)” "RETURN 


' delete right bracket 

PRINT FNCS(HP% --L36(HZ96) + 1, VP96)" "RETURN 
| Д4 

print values in bottom lines 
РАДАА 


' HZ% = horizontal field number, i.e. # of field where the brackets are positioned (| to 7) 


' VP% = vertical position of brackets on CRT screen (2 to 16) 


IF TP6(HZ96) =0 THEN PRINT FNCS(22.20) text “ ELSE PRINT FNCS(22.20) numeric" 


GOSUB 300:PRINT FNC$S(22.2 LI WS(IJFNCS(22,21JARRS(P%.HZ%) 
PRINT FNCS(57,20}HZ% FNCS(71,20] VP — (OFS96 — |) : RETURN 


і Hee RES AEE 

i Calculate percentage 

j LIITIIIITI 

IF TOT#=0 THEN GOSUB 950:PRINT Operation not allowed "WS(3);:: GOSUB 57000: 
RETURN 


GOSUB 750:GOSUB 2500:FOR 1%=1 TO MAX*&:]F ARRS(I%,2)=" " THEN 1% = МАХ% 


ELSE PERCÍI9S] = VAL(ARRS(I9S,NN 6j] * IOO/TOT£ 
NEXT 1%:GOSUB 900:RETURN 


: HIIIIIPIPIIII 
‘ Display percentage values 
Se eP ASH HEF 
GOSUB 350:FOR P%=VMIN% TO YMAXS%:IF ARRS(P96,2) 2" " THEN P%=VMAX% 
ELSE GOSUB 320:PRINT FNCS(PQ%(NN %)+ 15,.PSS%)USING''##.7°°:7PERC(P%} 
NEXT P%:RETURN 


eee SAE EF 

Calculate total 

IIIIIIIIII 
TOT#=0:FOR l9$ 21 TO MAX%:IF ARRS(I%,2)=" " THEN I%=MAX% 
ELSE TOT#=TOT# + VAL(ARRS(I%,.NN%)) 
NEAT !%:RETURN 


Ae ee R I EK 

Zero array & fill Ist colurnn 

IIITIIIIIT 
GOSUB 750:FOR 1%= | TO MAX%:ARRS(I%.1)=RIGHTS(STRS(I%), LEN(STRS(I%)) - 1) 
IF ARRS(195,[€.) < >" " THEN FOR ]%=2 TO NN&:ARRS(I% JS}=" NEXT J% 
NEXT I%:GOSUB 900:RETURN 


: eee FREE 
i build/edit estimate 
1 IIIIIIIIII 


4 


PRINT WSI|0J:GOSUB 5000; ° « —— zero array 


' |nitlalize screen variables :SCR96 = screen number 09$ -scratch string 

* YMIN% =# of first array line to be printed 

° HP% =абѕсіѕѕа, i.e. distance from leftmost CRT column 

' HZ% «field ¢ YP% =current vertical position of secondary cursor 

VMIN% = LHP% =0:Н2% = I: VP% =OFS%:DS="" `:5С®%=0 

GOSUB 1400:GOSUB 1800:' « —— display top & bottom titles 

GOSUB !000:GOSUB 1500: <— display array, if existing 

GOSUB 1850:GOSUB 19007 « —— print secondary cursor information 

PRINT FNCS(22.22)WS(2)STRINGSIL S(HZ%). 95) WS(3) WSILJFNCS(22,22)° "37" 
« —— print dashes for Input 


GOSUB 730:' <— Wait for cursor control code or command 


(listing continued on page 458) 


Circle 283 on inquiry card. 


CPM / 80 
MACRO 
ASSEM BLERS 


We've been selling these 
industrial-quality assemblers to 
the development system mar- 
ket since 1978. They are now 
available for the CP/M market. 


FEATURES: 
* Fully relocatable 


* Separate code, data, stack, 
memory segments 

* Linker included 

* Generate appropriate HEX or 
S-record formatted object file 
Macro capability 
Most 514” and 8” diskette 
formats supported 
Conditional assembly 
Cross reference 
Supports manufacturer's 
mnemonics 
Expanded list of directives 
J year free update 


Assemblers now available 


include: 

Chip Price 
1802/1805  s495 

8051 495 
6500/01/02 495  F8,3870 
6800/01/02 495 Z8 
6803/08 495  Z80 
6804 495 9900/9995 
6805 495 28000 
6809 495 68000 
6811 495 


Take advantage of leading-edge 
technology. Get your own Helms 
assembler today. Use your Master- 
card or order by phone: 

(408) 729-3011. 

Or call toll free (800) 448-4880 


Relational Memory Systems, Inc. 
1650-B Berryessa Hoad 

San Jose, CA 95133-1082 
TWX: 910-379-0014 


65 different diskette formats available. A signed 
object Code License Agreement required prior to 
shipping. Prices subject ta change without notice. 


Software distributor inquiries invited. 
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o BASF 


DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


PACIFIC 


EXCHANGES 


100 Foothill Blvd 
San Luis Obispo. CA 
93401 (In Cal call 
(S05) 543-1037 | 


Circle 248 on Inqulry card. 


times faster 


Supar Fast ZBO Assembiy 
Language Development Package 


ZBOASM 


Over 6000 line/minule 

Generates COM, HEX, or REL fites 
Cross-Relerence 

Zilog mnemonics 

Time and Date in fisting 

Long labels 


SLANK 


One or two pass operalion 
Cross-relerence 

COM or HEX output 
Flexible address control 


Most питим sviiable (or 240 CP. M, COOS, and TURBODOS 


For more infomation or fe order, сай 
1-800-633-3061 in Pa., (412) 222-0864 
1022 Horth Main Street, Butler, PA 15001 
VISA Or Maslercard 


Circle 297 on inquiry card. 


THE OFFICIAL 
NUMBER TO CALL 
TO FIND OUT 
MORE ABOUT 
THE UNOFFICIAL 
APPLE LOGO: 


617-492-8816 


ge¬ Terrapin" 


The Logo People 


Теггаріп, Inc., 380 Green Street, 
Cambridge, MA 02139, (617) 492-8816 


Circle 330 on inquiry card. 


SPREADSHEET 


(listing continued from page 457) 


6219 ° a new value has been entered — display it and recalculate if necessary 
6220 IF (T€ 213 AND LEN(DS)>0) THEN GOSUB 1300:D52" ‘СОТО 6080 
6233 ' 


6234 ` IIIFIIITI 

6235 ' 2nd cursor routines 
6236 ' IIIIFIIIII 

6237 ' 


6238 ' a single carriage return has been entered 

6239 ' move brackets right or down depending on status of variable RD% 

6240 IF (T%=13 AND D$" ") THEN IF RD% THEN 7000 ELSE 6900 

6258 ' 

6259 ' move brackets down (^X) or left (^S) or up (^E) 

6260 IF T%=24 THEN 7000 ELSE IF T%=19 THEN 7100 ELSE IF T%=5 THEN 7200 
6278 ' 

6279 ' wait for next command after entering a semicolon ûr go doWn to next row (77) 
6280 IF T%=59 THEN 7400 ELSE IF T%=4 THEN 6900 ELSE IF 1% =26 THEN 7250 
6297 ' 

6298 ' backspace one character if rubout or left arrow has been hit or 

6299 ' interpret character as new value and print it 

6300 IF T€ 2127 OR T€ x8 THEN GOSUB 400:GOTO 6200 ELSE IF T%>31 THEN 7300 


6319 ' wrong key 

6320 PRINT BLS::GOTO 6200 

6898 ' 

6899 ' move brackets right 

6900 IF HZ%=NN% THEN 7250 ELSE GOSUB 1860:Н2% = Н2% + 1: HP96 = HP96 - L96(HZ 95 ~ I} 
+1:GOTO 6080 


6992 ' move brackets down, displaying next screen if necessary 

7000 GOSUB 300:IF P%=MAX% THEN 7990 ELSE IF P%=VMAX% AND P%<MAX% THEN 
VP%=OFS%:GOTO 7500 

7040 GOSUB 1860:GOSUB 1870: УРФ = VP96 + 1:GOTO 6080 


7092 ' move brackets left 
7100 IF HZ%=1 THEN 7990 ELSE GOSUB 1870:HZ% =HZ% - 1:НР% = HP96 —- (L961HZ €) + 1): 
GOTO 6080 


7192 ' move brackets up. displaying previous screen if necessary  . 

7200 GOSUB 300:IF VP%=OFS% and VMIN%=1 THEN 7990 ELSE IF VP%=OFS% AND 
SCR% 20 THEN VP%=GAP%+OFS% — 1:GOTO 7600 

7241 ' 

7242 ' move brackets to next row, displaying next screen if already at bottorri 

7250 GOSUB 300:IF Р%=МАХ% THEN 7990 ELSE GOSUB 1860:GOSUB 1870:Н2% = 1: 


HP% =0 

7260 IF P%=VMAX% АМО P%<MAX% THEN VP%=OFS%:GOTO 7500 ELSE VP%=VP%+ 1: 
GOTO 6080 

7291 ` 

7292 ' ЛА 

7293 ' Build up new value for single cell of array 

7294 ' AAPL EEL A 

7295 


7300 IF TP*6(HZX)AND(CS <" - "OR CS» "9"OR C$="/"|THEN 7990 
7320 D$=D$+CS:PRINT CS::IF LEN(DS) >L%(HZ%) THEN GOSUB 400:GOTO 7990 ELSE 


6200 
739] ' 
7392 ` SPER ERT HF 
7393 ' process command 
7394 ' Fifi? 
7395 ° 


7400 GOSUB 950:PRINT V0S::GOSUB 730:GOSUB 900:IF С5 =" " THEN 6100 
7420 T9* INSTRU HNP96YOIDMQ'"',CS):IF ТЖ =0 THEN 7490 ELSE IF Т% = 10 THEN RETURN 
7440 ON T% GOTO 7900,7500.7600,9000,8200.8400,9300,9400,9500 


7482 ' wrong command 
7490 PRINT BLS::GOTO 6100 


7492 ` N- display next page 
7500 IF VMAX% > ZMAX9*6 THEN 7490 ELSE GOSUB 250:VMIN% = VMIN% + GAP96:SCR 96 = 
SCR%+ 1:GOSUB 1000:GOSUB 300:GOTO 6080 


9199 


9200 NOL% =NOL% + ТЛЕ MXL%=0 OR NOL% < MXL% THEN RETURN ELSE GOSUB 9220: 


9219 
9220 


9239 
9240 


9260 


' P=display previous page 


IF УМІМ% = 1 THEN 7490 ELSE GOSUB 250:VMIN% = VMIN% - САР%:5СК% =SCR% - 1: 


GOSUB 1000:GOTO 6080 


' H=display command menu 


PRINT FNCSIO, 18y'———cursor movements——|———commands (: followed by.—— 'WSil) 
E-up | N=next page P=previous раве “W5(1) 
| %=ak percent Y = print WSt1) 


PRINT FNCSIO,I9)WSI[2]" — ^ 


PRINT FNCS(0.20)" 55 =1ей 


PRINT FNCSIO.21)" ^X2down 


SPREADSHEET 


^Dzright 
| O=order 


PRINT FNCS(0.22)' “Z=next row CR=right/down 


PRINT FNCS(0.23]" 


GOSUB 1900:GOTO 6100 


+ 


| D=delete row l=insert row” WSIiH) 
| M= modify paging parameters’ WS{3); 
GOSUB 59000:PRINT FNCS(0,23)W5S(1)::GOSUB 1800:GOSUB 1500:GOSUB 1600: 


' the screen limits have been reached 


PRINT BLS::GOTO 6200 


' Y=print estimate on hardcopy device 


GOSUB 2000:NOL% =0:PG% = 1:GOSUB 8750:GOSUB 8850 

FOR I%=1 TO MAX%:IF ARRS(I%.2)="" "THEN 1% = МАХ%:СОТО 8300 ELSE T%=0 
FOR Ј%= | TO ММ%:Т% =Т% + L96(]96 — 1) + LIF TP96426)THEN LPRINT TAB(T% + USING 
М5К$5(%}К VALIARRS(196.]96)); ELSE LPRINT TABIT% + ПОЅІМС МК] %:АККЅ(1%.]%]; 
NEXT J%:LPRINT TAB(PO%(7)+  15]USING ££. PERCIIS) 


GOSUB 9200:]IF QT% THEN I% = MAX 
NEXT 1%:IF ОТ%=0 THEN GOSUB 8900:GOSUB 9240 


GOTO 6080 


` Ostoggle order (left/right or top/bottom) 


T9 < >32 THEN 8750 


' & print centered titleis) 


GOSUB 950:РЕКІМТ Title > ":GOSUB 700:IF C$2" " THEN RETURN ELSE LPRINT 


RD%=NOT RD%:GOSUB 1820; GOTO 6080 


check if printer Is turned on 
GOSUB 950:PRINT Turn printer on & hit «space» to continue ;::GOSUB 710:1F 


TAB((80— LEN(CS)}/2)CS:NOL% = NOL% + 1:GOTO 8800 


' Print top title 


LPRINT TI SSLPRINT T2$:NOL% = NOL% + 2:RETURN 


LI 


' Print total 


LPRINT TAB(PO%{7)|STRINGS(1 3,45): LPRINT’ Total 
MSKS(7):TOT#:LPRINT TAB(PO %(7))STRINGS(13.45):RETURN 


° %=calculate percentage 


GOSUB 2000:GOSUB 2100:GOTO 6080 


' Count # of lines printed on hardcopy device 


IF OT% THEN RETURN ELSE GOSUB 8850:RETURN 


" Print page # 


LPRINT:LPRINT:LPRINT TAB(35) Page #'';PG%:LPRINT:LPRINT:GOSUB 59000:NOL% =0: 


PG% =PG% =PG%+ RETURN 


' Print page # on last sheet 


IF MXL% >0 OR NOL% < MXL% THEN FOR I%=1 TO MXL% -NOL%:LPRINT:NEXT: 


GOSUB 9220 
RETURN 


9297 ' 


9298 
9300 


9320 


9340 


9360 


' J=insert new row 


GOSUB 58000:GOSUB 900:IF QT =0 THEN 6080 ELSE GOSUB 300:GOSUB 61900:IF 


Р% >СМТ% THEN 7490 ELSE 1%  CNT 96 


WHILE 1% > =P%:ARRS(I% + 1,1) = RIGHT S(STRSII% + 1]] - IFOR J%=2 TO ММ: 
ARRS(I96 + 1.)%)  ARRS(I96,]95: NEXT J%:L% =1% — 1:WEND 
ARRS(P%.,1)=RIGHTS(STRS(P%}.LEN(STRS(P%)) - I}: FOR J%=2 to 


NN%:ARRS(P%.)%)=" NEXT J% 
GOSUB 250:GOSUB 1000:;GOTO 6080 


»-»»"TABIPOS(7)USING 


(listing continued on page 460) 


Diskettes 


Rely on Scotch? diskettes to keep your valu- 
able data safe. Dependable Scotch disketes 
are lested and guaranteed error-free. The iow 
abrasivily saves your read/write neads 
They're compatible with mast diskette drwes 


(800)235-4137 


PACIFIC 
EXCHANGES 

ER? Fs odit B 
"un Loss Гыфар | А 
uie] in Cu rad 

n ELITS P CELER 
U A nd 


Dealer Inquiries 
invited 


DISKETTES 34 


$550 - 8 IN $2.20/50 
— $500 - 8 I $2 70/50 
L [3500.51 32.10/50 
0500 - 5's ia 12 65/56 
0500 - 96 Тру 51и 3430/56 
PLASTIC STORAGE BOX-WITH KEY 
FOR 100 CISKETTES ... $24.00 


TAPES AMO CARTRIDGES [30] 

ОСТА 516 2071-10 513 10/10: 
3 $24.75/1-10. SPI. SOI: 

2400 FT TAPE SEAL $15 00/10-50 514 15:50: 

BLACK WATCH 

2400 £T TAPE SEAL $16.25/10-50 $15.60/50- 


PLUS... — iwiromuroy 
LOW SME (FORMATTED) 


20M8 (FORMATTED) 
PRICES 32848 (FORMATTED) 
s FLOPPY DRIVES INTERNAL EXTERNAL 
TECH IBM/RADID SHACK 5. SIOE $155. 55 
IBM/RAQIO SHACK Ù SIDE — $245 


SUPPORT |'": : 


HARO DISK SUBSYSTEMS 
AND RELI- SME 10MB isme 
APPLE 51250 51450 51650 


ABILITY. (BMA 51100 51500 51700 


zs = 
mE) Met-Chem у= 
E-——- Met-Chem Inlarnslional Corporation 


А 2911 Dixweil Avenue. Hamden, Conn. 06518 
s — =) Phone: (203) 248-3212 or 1-600-638-2436 


Circle 210 on inquiry card. 


FREE SOFTWARE 
RENT THE PUBLIC DOMAIN! 


User Group Software isn't copyrightad, so по (Bes | 
to рау! 1000's of CP/M and IBM software 
programs їп .COM and source code to cop 
yourself! Games, business, utilities! All FREE! 


CP/M USERS GROUP LIBRARY 
Volumes 1-92, 46 disks rental — $45 


SIG/M USERS GROUP LIBRARY 
Volumes 1-90, 46 disks rental — 340 
Volumas 91-162, 30 disks rental — $45 
SPECIAL! Rent ай SIG/M volumes for $50 


MOST FORMATS AVAILABLEI SPECIFY. 


IBM PC-SIG (PC-DOS) LIBRARY 
Volumes 1-135, 5" disks $135 


Public Domain User Group Catalog Disk $5 pp. 
(CP/M only) (payment in advance, please) 
Rental is for 7 days after receipt, 3 days grace to 
return. Use credit card, no disk deposit. 


Shipping, handling & insurance — $7.50 par library. 
(619) 941-0925 Information, 
(818) 727-1015 anytime order machine 
Have your credit card readyl 
Public Domain Software Center 


= P.J.S. Co. AM-EX 
1062 Taylor St. — 
en Vista, CA 92083 ا‎ 


Circle 255 on inquiry card. 


SPREADSHEET 


Books Ф Solmwate @ Hardware Add-Ons = for your ATARI 600XL 
| 200 Xt. Commodore 64, VIC 20, Sinclait, Timex, Apple 1 Osborne 051 


BOOKS hor ATARI 4009001700031 AQF TARE IN MACHINE LANQUAGE 
1200XL FOR АТАК: 

тоны А MUST 

went io qe ^no SO? 

ch 519895 


"H, ad uii, Meyi, раены, 
Reano, told en гылтып, 
Eh, ошен NHHM, pes, pH 
aul 

r 
Tea Bn йезе (or ый АТАН! 
куйры. 


ATAGOMA: T 
ero da АТАА КАЧЫ dar | 
таркин 1 AM ааа 

БЕГИ Sea и 

= 
p> e roo 
, MI термет OF phr 
SUPERMAIL (5) айнуу on 1 dax] СРМ Mir cu Charged iach А теат 1 
Complarety агын i FORTH Comm on Онего, 7040 те 643 
то PS, гш Олы Ne. 7050 


E em um Маз O iam Е | (listing continued from page 459) 
Corey antem e КОҢТ Some) mpnbler on she market: VOOM PAS 9397 ' 
ago {Пк еу sath rolling Up to 17k of source cece 
vh NEA fare oa P 9398 ` D=delete row 
VES сои ж ош 9400 GOSUB 58000:GOSUB 900:IF QT% =0 THEN 6080 ELSE GOSUB 300:GOSUB 61900:IF 
A groan кча тыла arque че P% >СТМ% THEN 7490 
Gumi HINT O 000 9420 |: P*:TOT£ =TOT#~ VALIARRS(P%, 7]) 
FABER АТА 
nt us ox Ts ^^ 9440 WHILE 1%< =CNT%:FOR J3652 1 TO NN%:ARRS(1%.J%) = ARRS(1% + 1,[95):NEXT J96:196 =1% 
Ipe Order Ne 7008 £49 95 LEWEND 
Lat in BASIC Casque aem Du. lian” Ny — 
CL NF NOCET AN 9460 GOSUB 250:GOSUB [000:GOSUB 1600:GOTO 6080 
Ore Me. TI. e) ди Оема ae 9497 ' 
Gnder-Me, 7216 424.88 We. 7291 $19 95 t 
ро Miena Genna AD ES ommo ee ا‎ 9498 M = modify paging parameters 
Ы Bedrock Lane ie e 9500 GOSUB 950:PRINT''£ of lines per page (02no paging}: MXL96,WS(3)FNCS(35,0)" '':: 
Poona (11418214214, Tin 29831 М Germany vantant eiar E373 GOSUB 700:IF C$< >" " THEN MXL% = УАЦСҘ) 
9520 GOSUB 900:GOTO 6080 
rd d 14995 ' 
Ше» ا‎ cere, 14996 ` "miii 
14997 ' Display main menu 
14998 ' IIIIIIIIII 
14999 ° 


15000 PRINT FNCS(20,6)" Estimate — (c) '83 — R. Cerati, Arch." 


(1 15020 PRINT FNCS(2,12}Main functions "FNC5(30.12)" Disk operations "FNC$(58.12) Other" 
‚ин WSI(2]FNCS(2.13)STRING$(75,45) 


CORPORATION 15040 PRINT FNC$(2.14)" <B> - build new estimate"FNCS$(30,14]" « R> =read file from 
disk"FNCS(58,14)" « L> «load program" 
15060 PRINT FNCS(2,15)" « Ez «edit existing estimate FNCS(30,15]" < W> = write file to 


Solve your disc probleme, buy 100% surface disk"FNCS(56.15)" «esc» = exit" WS(3): RETURN 
aM 9l bou Gl CE e @ 
from Я 
(800) 235-4137 for prices and information. MÀ | iir hd 
ea 56998 ˆ РТР 
56999 
57000 FOR 1%=1 ТО DELAY%:NEXT:RETURN 
57995 ` 
57996 ` titi std dd 
57997 ' Verify routine 
57998 ' PHH 
100 Foothill Blvd. 57999 ' 
San Luis Obispo. CA 58000 QT%=0:GOSUB 950:PRINT V$::GOSUB 710:IF CS="Y" OR C$="y" THEN OT% = — 
93401 (In Cal. call 58020 RETURN 
(805) 543-1037] 58995 ' 
58996 ' neun 
58997 ' Pause 
58998 ' nein 
58999 
Circle 248 on Inquiry card. 59000 GOSUB 950:PRINT"Hit «space to continue "WS(3):GOSUB 7101Е T%=27 OR T% 


z2| THEN QT€X- – 1 ELSE IF T « >32 THEN PRINT BLS::GOTO 59000 
59020 GOSUB 900:RETURN 


The Statistician € 


59992 ° 194294 402 4g dE 
59993 ° initialization of terminal dependent attributes : 
CPM ІВМ-РС ыа ' FNCS{ е cursor addressing via x-y corrdinates 
995 ' WS(0)=clear screen \/5[1]=егазе to end of line 
TRS-DOS XENIX 59996 ` WS(2)-reduced intensity display — WS[3)- normal intensity display 
" Multiple Regression * Survey Research ku "енени 
ce н: d 60000 WIDTH 255:DEF FNCS(X%.Y%) = CHRS(27) + CHRS(6 1) + CRHS[Y% + 32) + CHRS(X% +32) 
All Subsets * ANOVA 60020 DIM WS(3}:WS(0)=CHRS(27) +CHRS(42):WS(1}=CHRS{27} + CHRSI84]:W$(2) = CHRS$(27] 4 
Backward Elimination * Random Samples CHRS(4 1): WS(3)=CHRS(27)+ CHRS(40) 
* Time Series Analysis ” Data Base 60030 WIDTH LPRINT 132:ON ERROR GOTO 65000; <—— setup hardcopy width & error 
* Descriptive Statistics * Search & sort trap for disk operations 
* Transforrnalions * Hypothesis tests 60033 ° 
60034 ' »pn"npItbtetlt 
Please call TOLL FREE | 60035 ' Initialize variables 
1-800-334-0854 (Ext. 814) 60036 ` "nitent 
60037 ' 
for more information 60038 ' Define commonly used values & prompts 
Or write: 60039 ˆ 
Quant Systems 60040 DELAY% = 2000:BLS = CHRS(7): VOS = "Command: “+ W$(3):VS=" Verify (Y/N): ” + WS(3): 
Box 628 VISZWS(2)4 "— (^Kamenu) “+ WS(3) 
Charleston, SC 29402 60056 ` 


VISA-M/C Accepted 


Clrcle 277 on inqulry card. 


SPREADSHEET 


' Define max.s of array rows (MAX9*61. columns (ММ). col. length (L%) 
' screen abscissas (PO%), formatting masks (MSK$S) 5 type of data (TP*96) 


MAX% = 100:NN96 = 7:DIM ARRS(MAX9S.NN96).PERC(MAX96); РЕВС = percentage 
values array 
DIM L¥INN%).PO INN 965).MSKSINN 95). TP9G (NN 96) 


" Define initial parameter values : 

' OFS% = offset to make room for prompts and titles 

' SCR% - 7 of screen the cursor is currently at 

' GAP%=# of displayable lines for each screen 

'" PG%=page ? NOL%=# of lines already printed on hardcopy device 
' MXL% = Max. # of printable lines per page 


OFSS = 3:SCR% =0:GAP% = 17 - OF$96:NOL 96 =0:PG% = MXL% = 50 


' Define title strings 


Ti$s" # Code Job type ит. 


T2S = = 


Unit cost Quantity Amount %" 


| + 


' Read screen parameters 


в 


FOR 1%=1 TO NN%:READ TP96(125),L %01%). PO96(196). MSK S(I95): NEXT 1% 
DATA Ld, £é£ -"':' « ——Row number parameters 
DATA 0.5,6," V^ Vr < —Code 

DATA 0,16,12," \ V <—Job type 


« ——Unit of measure 
< ——Unit cost 


DATA 0.3.29," XV 
DATA 1,13.33, FEE FEERRER BF. 


DATA 1.12.47, FEIT aR RF HE <——dQuantity 

DATA 1.13.60. "$4EZ2FF EF, ga" < ——Amount 
IIIPITTII 

, Process main menu command 
IIITIFTIFIT. 


4 


PRINT WSI0) 

OT% =0:GOSUB 15000:  «-—-clear screen & print menu 

GOSUB 950:PRINT VOS::GOSUB 710 

IF T%=27 THEN GOSUB 58000:IF OT% THEN PRINT WS(0):END ELSE 61020 
IF C$z"L'" THEN 63000 

T% = INSTRU BERW ',CSEIF T%=0 THEN PRINT BLS::GOTO 61040 


ON T% GOSUB 61200.61300.51400,61500 

GOTO 61000 

' B=bulld new array 

GOSUB 58000:IF ОТ% THEN GOSUB 6000 

RETURN 

' E=edit existing array 

PRINT WS(OKrIF ARRS(1,2)2" " THEN GOSUB 950:PRINT Empty array "BLS::GOSUB 
57000:GOTO 61000 ELSE GOSUB 6020:RETURN 

° Rzread values from disk 

GOSUB 61800:IF OGT% THEN RETURN ELSE GOSUB 5000:OPEN 'T',£1.FILS:INPUTA1, 
CNT%.TOT# 

FOR 1%=1 TO CNT%:FOR ]%= 1 TO NN&%:INPUT#1.ARRS(I%.J%):NEXT |%.1%:CLOSE 


#1:GOSUB 6020:RETURN 


" W-write values on disk 


GOSUB 61800:IF QT% THEN RETURN ELSE GOSUB 750:GOSUB 61900:0PEN" O". £I, 


FILS:WRITE£ I .CNT%,.TOT# 
FOR I%=1 TO CNT*:FOR J%=1 TO NN9*&:WRITE£ E, ARRS(I96,]95): NEXT ]%.1%:CLOSE 
J V:RETURN 


(listing continued on page 462) 


Apple il + Paper таре 7 lio is This Easy 


| 10101011010001010:,: is 


One minute you're without, the next you're 
up and running! Just plug into your APPLE 
Il PLUS. A neat and complete package. 

* Model 600-1 Punch — 50ср5, rugged 

* Model 605 Reader — 150ср5 

* Parallel interface Board/Cable 

* Data Handling Program 

Gode conversion available. TRS-80 pack 
age soon. ADDMASTER CORP 416 Juni 
pero Serra Dr, San Gabriel, CA 91776 * 
213/285-1121. 


Circle 14 on inquiry card. 


3 Dysan. 


DISKETTES 
ook sews 940 950 $400 


142.50 


3740-20 0500 50.00 24750 


(408) 252-4210 
M-F,8:00 АМ. 5:00 PM 
FOR NEXT DAY 


SHIPMENT 
inquinas Ано 


CALL TOLL FREE 


800-824- 
OPERATOR 906 
(VISA, M.C.. COD. 
ORDERS ONLY) 
TDays a Week, 24 Hours a Огу 


Creativi: 


1741 Saratoga fenus, Sulle irt DÛ 


* СА Mi Add Sales Tax San Jose, Calilornia 55128 


Send for Our Free Catalogue e Dealer Inquiries invited 


Circle 91 on inquiry card. 


wabash 


When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash. 


MasterCard, Visa Accepted. 


Call Free: (800) 235-4137 


PACIFIC 
EXCHANGES 
100 Foothili Blvd 
SanLuis Obispo. CA 
93401 (In Cal call 
(805) 543-1037 ) 


Circle 248 on inquiry card. 


The "Get Organized" copy 
holder к made nl bronze 
acrylic and features ката соб dip, 


base. 
Noi with any system, 


GET 
ORGANIZED = 


WITH OUA NEW LINE OF QUALITY PRODUCTS 
„ылы, Sturdy М” bronze acrylic 
puer stand. Featuring 
tom feed slot and pad- 
ded rubber feet to proteci 
surfaces and reduce noise, 
Available in twa sizes. 
PRI HaT)s4 [аз fd columen prinscrs 
$29.95 
PR 22 Mili (iti оре рї). 
$139.95 


To place your arder today call anytime! 


1-800-328-2977 


SENS We accept Visa and Mastercard, 
Add $2.50 fos sheppeng.. 


Mid America Wholesalers, Inc. Campuler Accessories 
8135 215 th 5t., Lakeville, MN 55044 


Minnesota Residents Cal! Collect. 


(612) 469-4666 


Dealer inquioe invited. 


FLOPPY 


DISKDRIVE _ 


REPAIR 


Command Services 
exclusively repairs 
Tandon and Shugart 
disk drives. We are 


affordable, fast and experienced. 


For service, call toll free: 
M-F, 9 a.m.-5 p.m., 7-9 p.m. 
1-800-782 

In New York State call: 
4-800-328-1800 


Command Services Corporation 
7443 Henry Clay Blvd. 

Liverpool, New York 13088 
345-457-1432 -— | 


Circle 62 on inquiry card. 


maxell. 


Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-3472 


Dealer inquiries invited. C.O.D.'s and 
| charge cards accepted. 


All orders shipped from stock, 


within 24 hours. Call toll FREE. 


North Hills Corporation 
3564 Rolling View Dr. 
While Bear Lake, MN 55110 
1-800-328-3472 
MN Call Collect 1-612-770-0485 


SPREADSHEET 


(listing continued from page 461) 
61797 ' 


61798 ' select file for read/write operations — it will have , VAL extension 


61799 ' 


61800 PRINT WS(0):GOSUB 950:PRINT"File name > “WS$(2) 


GOSUB 700 
61820 IF C$z" " THEN ОТ%= — |:RETURN 
61840 IF (LEN(CS) > 1OJORI(MIDSICS.2,.1) 2 " 


61860 ' Calculate # of valid terms 
61899 ' 


61900 CNT%=0:FOR 1% = 1 TO MAX%:IF ARRS(I%,2)=" 


MAX% ELSE CNT96 = CNT96 + 1 
61920 NEXT 1%:КЕТОКМ 


LÁ —'"WS(3)FNCS(L 2,0)" "7: 


? )AND((LEFTSICS, < > "A'"')JANDILEFTS(CS, I) | 
< »"B')THEN PRINT BL$::GOTO 61800 


"AND ARRS(I%,3)=" " THEN 1%= 


61987 ' 

62995 ' 

62996 ° [PTIIFIIPT 

62997 ' Load external program 
62998 ' PFEFFER 

62999 ' 


63000 PRINT WS(0):GOSUB 950:PRINT''Filename ? ''WS(3);;GOSUB 700:IF CS=" " THEN 


61000 


63020 IF(LEN(CS) > I0OJOR(MIDS(CS.2,1) < > '': "АМО LEN(CS) > 8|THEN 63100 
63040 IF MIDS(CS.2.1) = ANDILEFTS(CS, 1) < > "A" OR LEFTS(CS,1)< > "B") THEN 63100 


63060 GOSUB 750:CHAIN CS 


63100 GOSUB 950:PRINT BLS" Invalid file name 


"*GOSUB 57000:GOTO 63000 


64995 ° 

64996 ' HHS FEIT EE 

64997 ' Error checking routine 
64998 ' Passe esses 

64999 ' 


65000 IF ERR< >53 THEN 65100 


65020 IF ERL=63060 THEN GOSUB 950:PRINT "Program not on disk "BLS::GOSUB 57000: 


RESUME 63000 


65040 IF ERL=61400 THEN CLOSE£1:GOSUB 950:PRINT“File not on disk "BLS::GOSUB 


57000:RESUME 61400 
65100 ON ERROR GOTO 0 


BYTES BITS 


DISPLAY FLICKER 
Flicker on monitor screens is preventing me 
from buying a computer! If you aren't bothered 
by it yourself, you may be able to see the flicker 
by looking off to one side so that the screen 
is in your peripheral vision; the corner of the 
eye seems more sensitive to flicker than the 
center. I've found, though. that while some peo- 
ple see the flicker peripherally. some still do 
not. Obviously there's a wide range of sensi- 
tivities. | 

The IBM PC monochrome screen and the PC 
Portables amber monitor have enough flicker 
to make them uncomfortable for me. The Com- 
paq appears to have very little: the Macintosh 
has a huge amount. This is extremely frustrat- 
ing to me because I'm ready to buy a Macin- 
tosh for use in writing a book: but using Mac- 
Write for 45 minutes left me a little queasy. 

How much is due to the flicker of the ubi- 
quitous fluorescent lighting is questionable. I've 
tried to view the various screens in the daylight 
from huge storefront windows, but the store 
lighting still contributes something. of course. 
Would the problem be less with the incandes- 


cent lighting at home? In case it's relevant, 1 am 
not subject to seizures of any sort. 

On another subject, | want a machine that is 
powerful, user-oriented, and humane, one that 
doesn't get on my nerves or interfere with my 
thinking. In this context. | welcome the Macin- 
tosh. But even Mac has many of the common 
problems. Those that bother me most are noise. 
flicker. and keyboard feel. The noise of the Mac 
itself is commendably low, but like all printers. 
the Imagewriter is very annoying. not just in the 
sound level but in the character of the sound, 
that high-pitched metallic ripping noise. It's im- 
possible to imagine having it near a worksta- 
tion, unless an enclosure were constructed for 
it. The keyboard feel is something l'm probably 
extra-sensitive to, as a professional pianist. My 
Selectric II typewriter, when properly adjusted—and 
you almost never find one that is—feels very 
good, The Macintosh keyboard is much better 
than some. What they all seem to be missing, 
though, is a feeling of cushioned motion after 
the point of electrical contact. 

JAMES BOYK 
2135 Holmby Ave. 
Los Angeles, CA 90025 


BOOKS RECEIVED 


THE APPLE lle USERS GUIDE. Mark 
Andrews, New York: Macmillan 
Publishing Со., 1983; 128 pages, 
13.5 by 20.8 cm. softcover, ISBN 
0-02-008680-6, $5.95. 


APPLYING SOFTWARE ENGINEERING 
PRINCIPLES, David Marca. 
Boston, MA: Little Brown and 
Company, 1984: 288 pages, 18.5 
by 24 cm. hardcover, ISBN O- 
316-54574-0, 514.50. 


BASIC FoR IBM PERSONAL 
COMPUTERS. Harriet Morrill. 
Boston, MA: Little, Brown and 
Company, 1984; 270 pages, 17.8 
by 23.5 cm. softcover, ISBN O- 
316-58402-9, $14.50. 


BASIC TRICKS FOR THE APPLE, 
Allen Wyatt. Indianapolis. IN: 
Howard Sams & Co. 1983; 144 
pages, 13.8 by 21.3 ст, soft- 
cover, ISBN 0-672-22208-6, 
$8.95. 


THE BEST APPLE SOFTWARE, the 
editors of Consumer Guide and 
Roe R. Adams lil. New York: 
Beekman House. 1984; 160 
pages, 13.5 by 21 cm, softcover, 
ISBN 0-517-42475-4, $4.98. 


THE BEST ATARI SOFTWARE. the 
editors of Consumer Guide. New 
York: Beekman House, 1984; 
i92 pages, 13.5 by 21 cm, soft- 
cover, ISBN 0-517-41474-6. 
$4.98. 


THE BEST TEXAS INSTRUMENTS 
SOFTWARE, the editors of 
Consumer Guide. New York: Beek- 
inan House, 1984; 160 pages. 
13.5 by 21 cm. softcover. ISBN 
(-517-42476-2, 54.98. 


THE BEST VICKCOMMODORE 
SOFTWARE, the editors of 
Consumer Guide. New York: 
Beekman House, 1984: 192 
pages, 13.5 by 21. cm. softcover, 
ISBN 0-517- 42473-8, $4.98, 


BUYING THE RIGHT COMPUTER THE 
FIRST TIME, Pablo E. Silverio. 
Miami, FL: Silma Data Research 
inc. 1983; 152 pages. 14 by 
21,5 cm, softcover, ISBN O- 
)13223-01-8, $9.95. 


COLOR COMPUTER APPLICATIONS. 
‘ohn Р. Grillo and J. D. 
Robertson. New York; John 
Wiley & Sons, 1983: 160 pages. 


17 by 25.3 cm. softcover. ISBN 
0-471-86922-8, S10.95. 


THE COMMODORE 64 USER'S 
GUIDE, Jonathan Sacks with 
Mark Andrews. New York: Mac- 
millan Publishing Co., 1983; 128 
pages. 13.5 by 20.8 cm. soft- 
cover. ISBN 0-02-008690-3. 
$5.95. 


COMPASS PROGRAMMING, 
Freeman L. Moore. Dubuque, 
1А: Gorsuch Scarisbrick Pub- 
lishers, 1983: 240 pages, 21.5 by 
27.8 cm, softcover, ISBN O- 
89787-400-5, $16.95. 


COMPUTER ALGEBRA. SYMBOLIC 
AND ALGEBRAIC COMPUTATION. 
2nd ed. B. Buchberger. G. E. 
Collins, and R. Loos, eds. New 
York: Springer-Verlag/Wein. 1983: 
294 pages, 17 by 24.3 cm, soft- 
cover, ISBN 0-387-81776-X. 
524.50. 


COMPUTER BUYERS PROTECTION 
GUIDE, L. J. Kutten. Englewood 
Cliffs, NJ: Prentice-Hall, 1983: 
160 pages, 15.3 by 22.8 cm. 
softcover, ISBN 0-13-164187-5, 
512.95. 


COMPUTER GAME-PLAYING, М. А. 
Bramer, ed. New York: John 
Wiley & Sons, 1983: 306 pages. 
15.5 by 23.5 cm, hardcover, 
ISBN 0-470-27466-2, 559.95. 


COMPUTER POWER FOR YOUR LAW 
OFFICE, Daniel Remer. Berkeley. 
CA: Sybex, 1983; 160 pages. 
17.8 by 22.8 cm, softcover, ISBN 
0-89588-109-8, $19.95. 


COMPUTER-SECURITY TECHNOLOGY, 
James Arlin Cooper. Lexington. 
МА: D. C. Heath and Co., 1984: 
192 pages. 17 by 23.5 cm. 
hardcover, ISBN 0-669-06436-X, 
$25. 


(COMPUTERS FOR BUSINESS, 2nd ed. 
Hugh J. Watson and Archie B. 
Carroll, eds. Plano, TX: Business 
Publications Inc, 1984; 440 
pages, 16.5 by 23.8 cm. softcover. 
ISBN 0-256-03135-5, $15.95. 


CONTROLLING FINANCIAL 
PERFORMANCE FOR HIGHER 
PROFITS, Dennis P. Curtin and 
leffrey R. Alves. Somerville, MA: 
Curtin & London. 1983; 200 
pages, 21.5 by 27.8 cm, 
softcover. ISBN 0-930764-73-0, 
$17.50. 


DATAPRO/MCGRAW-HILL GUIDE TO 
APPLE SOFTWARE. New York: 
Datapro/McGraw-Hill, 1983: 288 
pages. 21.5 by 27.8 cim. 
softcover, ISBN 0-07-015403-1. 
$19.95. 


DATAPRO/MCGRAW-HILL GUIDE TO 
CP/M SOFTWARE. New York: 
Datapro/McGraw-Hill, 1983; 264 
pages. 21.5 by 27.8 cm. 
softcover. ISBN 0-07-015404-X. 
$19.95. 


DATAPRO/MCGRAW-HILL GUIDE TO 
IBM PERSONAL COMPUTER 
SOFTWARE. New York: Datapro/ 
McGraw-Hill. 1983; 216 pages. 
21.5 by 27.8 cm. softcover, ISBN 
0-07-015424-4, 519.95. 


DATATRAN, Harvey J. Gonzalez 
and Lois Fein. Englewood Cliffs. 
NJ: Prentice-Hall, 1984; 400 
pages, 22 by 28.5 cm. 
hardcover, ISBN 0-13-196493-3, 
$32.50. 


DECISION SUPPORT SYSTEMS, 
William C. House, ed. Princeton, 
NJ: Petrocelli Books, 1983; 480 
pages. 15.5 by 23.5 cm, 
softcover, ISBN 0-89433-208-2, 
$20. 


DESIGNING WITH THE 8088 
MICROPROCESSOR, John Zarrella. 
Fairfield. CA: Microcomputer 
Applications, 1984: 304 pages, 
15.3 by 22.8 ст, softcover. ISBN 
0-935230-07-6, $19.95. 


DICTIONARY OF COMPUTERS. DATA 
PROCESSING & TELECOMMUNICA- 
TIONS. Jerry M. Rosenberg. New 
York: John Wiley & Sons, 1984; 
630 pages. 18 by 26 cm, hard- 
cover. ISBN 0-471-87638-0. 
$29.95, 


THIS IS A LIST of books recently received at BYTE Publications. The list is not meant 
to be exhaustive, its purpose is to acquaint BYTE readers with current titles in com- 
puter science and related fields. We regret that we cannot review or comment on all 
the books we receive: instead. this list is meant to be a monthly acknowledgment of 
these books and the publishers who sent them. 


A DICTIONARY OF MINICOMPUTING 
AND MICROCOMPUTING, Philip E. 
Burton. New York: Garland 
STPM Press, 1983; 368 pages. 
15.3 by 22.8 cm. softcover, ISBN 
0-8240-7286-3. 517.95. 


DIGITAL IMAGE PROCESSING. 
Gregory A. Baxes. Englewood 
Cliffs, МЇ: Prentice-Hall. 1984; 
192 pages. 21.5 by 27.8 ст. 
softcover, ISBN 0-13-214056-X, 
$14.95. 


DR. C. WACKO'S MIRACLE GUIDE TO 
DESIGNING AND PROGRAMMING 
YOUR OWN ATARI COMPUTER 
ARCADE GAMES, David L. Heller, 
John F. Johnson, and Robert 
Kurcina. Reading, MA: Addisor- 
Wesley, 1983: 244 pages. 18.8 
by 23.5 cm, spiral-bound. ISBN 
0-201-11490-9, $24.95. Includes 
floppy disk. 


ELECTRONIC PROTOTYPE 
CONSTRUCTION, Stephen D. 
Kasten. Indianapolis. IN: Howard 
W. Sams & Ca, 1983; 400 pages, 
13.5 by 21.3 cm, softcover, ISBN 
0-672-21895-X, 517.95, 


ELEMENTARY PROGRAMMING FOR 
KIDS IN BASIC, Eugene Galanter. 
New York: A GD/Perigee Book, 
1983; 208 pages, 18 by 23.5 
cm, softcover, ISBN 0-399- 
50867-8, $7.95. 


FAMILY COMPUTERS UNDER $200, 
Doug Mosher. Berkeley, CÀ:. 
Sybex, 1984: 164 pages, 11 by 
18 cm, softcover, ISBN 0-89588- 
149-7, $3.95. 


FUzzY SETS. NATURAL LANGUAGE 
COMPUTATIONS, AND RISK 
ANALYSIS, Kurt J. Schmucker. 
Rockville, MD: Computer 
Science Press, 1984; 194 pages, 
15.5 by 23.7 cm, hatdcover, 
ISBN 0-914894-83-8, $32.95. 


GOSUBS, Ewin Gaby and Shirley 
Gaby. New York: McGraw-Hill, 
1984: 176 pages. spiral-bound, 
ISBN 0-07-022677-6. $9.95. 


GRAPHICS FOR THE IBMPC, B. J. 
Korites. Duxbury, MA: Kern Pub- 
lications, 1983; 288 pages. 17.8 
by 22.5 cm, softcover, ISBN 
0-940-254-31-X, $28.50. Floppy 
disk available, 521.50. 


(text continued on page 464) 
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(text continued from page 463) 
HOME APPLICATIONS AND GAMES 
FOR THE ATARI HOME COMPUTERS, 
Timothy P. Banse. Boston. MA: 
Little Brown and Company. 
1983; 144 pages. 21.5 by 27.8 
cm, softcover. ISBN 0-316- 
08044-6, $14.50. 


IBM BASIC. Donald T. Payne 
and William R. Beck. Englewood 
Cliffs. Nf: Prentice-Hall. 1983: 
240 pages, 15.3 by 22.8 cm, 
softcover, ISBN 0-13-448688-9. 
$15.95. 


IBM PC BASIC PROGRAMMING, 
Richard Haskell and Glenn A. 
Jackson. Englewood Cliffs. NJ: 
Prentice-Hall. 1984: 190 pages. 
21.5 by 27.8 cm. softcover. ISBN 
0-13-448424-X, $13.95. 


THE IBM PC-DOS HANDBOOK, 
Richard Allen King. Berkeley, 
CA: Sybex. 1983: 320 pages. 
17.8 by 22.8 cm. softcover, ISBN 
0-89588-103-9, $16.95. 


INTERFACING TO THE TRS-80 
COMPUTER MODELS I, Ill, AND 4, 
Jerry R. Lambert. Reston. VA: 
Reston Publishing Co.. 1984: 
222 pages, 15 by 22.5 cm. 
softcover, ISBN 0-8359-3115-3. 
$16.95. 


INTRODUCTION TO THE COMPUTER. 
2nd ed. Jeffrey Frates and 
William Moldrup. Englewood 
Cliffs, NJ: Prentice-Hall. 1984: 
576 pages, 18.3 by 24.3 cm. 
hardcover, ISBN 0-13-4803!9-1, 
$23.95. 


KAHN ON CODES, David Kahn. 
New York: Macmillan Publishing 
Co., 1983; 352 pages. 16.4 by 
24 cm. hardcover. ISBN 0-02- 
560640-9. $19.95. 


THE KISS PRINCIPLE, Ronald B. 
Smith. Princeton, NJ: Petrocelli 
Books Inc., 1983; 221 pages. 
14.5 by 21.5 cm, hardcover. 
ISBN 0-89433-198-1, $19.95. 


LEARNING LOGO ON THE APPLE II. 
Anne McDougall. Tony Adams, 
and Pauline Adams. Englewood 
Cliffs. NJ: Prentice-Hall, 1982; 
264 pages, 17 by 23.5 cm. 
softcover, ISBN 0-7248-0732-2, 
$19.95. 


LOCAL AREA NETWORKS, V. E. 
Cheong and R. A. Hirschheim. 
New York: John Wiley & Sons, 
1983: 208 pages, 15.5 by 23.5 
cm. hardcover, ISBN 0-471- 
90134-2, $29.95. 


MAKING INFORMATION SYSTEMS 
WORK FOR YOU, Trevor J. Bentley. 
Technical revision by Irvine H. 
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BOOKS RECEIVED 


Forkner. Englewood Cliffs, N]: 
Prentice-Hall. 1983; 192 pages, 
15 by 22.8 ст, softcover. ISBN 
0-13-547216-4, $8.95. 


MATHEMATICS APPLIED TO 
ELECTRONICS, 2nd ed., james Н. 
Harter and Wallace D. Beitzel. 
Reston, VA: Reston Publishing 
Co., 1984; 688 pages, 18.3 by 
24.3 cm, hardcover, ISBN 0- 
8359-4283-X. $24.95. 


MECHANICS AND MATERIALS FOR 
DESIGN, Nathan H. Cook. New 
York: McGraw-Hill, 1984; 496 
pages, 16.8 by 24 cm, 
hardcover, ISBN 0-07-012486-8, 
$31.95. 


MECHANISM DESIGN: ANALYSIS 
AND SYNTHESIS, vol. J, Arthur G. 
Erdman and George N. Sandor. 
Englewood Cliffs, NJ: Prentice- 
Hall. 1984: 544 pages. 18.3 by 
24.3 cm. hardcover. ISBN 0-13- 
572396-5, $39.95. 


MICRO COOKBOOK, MACHINE 
LANGUAGE PROGRAMMING. vol. 2, 
Don Lancaster. Indianapolis, IN: 
Howard W. Sams & Co. Inc.. 
1983; 458 pages, 13.5 by 21.5 
cm, softcover, ISBN 
0-672-21829-1, $15.95. 


THE MICROSOFT BASIC IDEA 
Book, David H. Ahl. Morris 
Plains. NJ: Creative Computing 
Press, 1983: 152 pages, 13.8 by 
21.3 cm. softcover, ISBN O- 
916688-67-4, $8.95. 


MOONLIGHTING WITH YOUR 
PERSONAL COMPUTER, Robert J. 
Waxman. New York: World 
Almanac Publications, 1984; 160 
pages, 15.3 by 23.5 cm. 
softcover, ISBN 0-345-31652-5, 
$7.95. 


MosrLY BASIC: APPLICATIONS FOR 
YOUR ATARI, Book 2, Howard 
Berenbon. Indianapolis. [N: 
Howard W. Sams & Co. Inc.. 
1983; 264 pages, 21.5 by 28 cm, 
spiral-bound, ISBN 0-672-22092- 
X, S15.95. 


MULTIPLAN MODELS FOR BUSINESS, 
Douglas Ford Cobb, Gena Berg 
Cobb. and Thomas B 
Henderson. Indianapolls, IN: 
Que Corp.. 1983; 288 pages, 
18.5 by 23.5 cm. softcover, ISBN 
0-88022-037-6. $14.95. 


THE NEW ALCHEMISTS, Dirk 
Hanson. New York: Avon Books, 
1982; 384 pages. 10.5 by 17.5 
cm. softcover, ISBN 0-380- 
65854-2, $4.50. 


THE OSBORNE/MCGRAW-HILL 
GUIDE TO Your APPLE III. Stanley 


M. Miastkowski. Berkeley. CA: 
Osborne/McGraw-Hill, 1983; 288 
pages, 16.3 by 23.3 cm. 
softcover, ISBN 0-88134-101-0. 
$17.95. 


OVERCOMING COMPUTER FEAR, 
Jeff Berner. Berkeley, CA: Sybex. 
1984; 114 pages. 11 by 18 ст, 
softcover, ISBN 0-89588-145-4, 
$3.95. 


A PARENT'S GUIDE TO PERSONAL 
COMPTUERS & SOFTWARE, the 
editors of Consumer Guide with 
Danny Goodman. New York: 
Simon & Schuster, 1983; 64 
pages, 21 by 27.3 cm. spiral- 
bound. ISBN 0-671-49173-3, 
56.95. 


PASCAL AS A SECOND LANGUAGE, 
Vardell Lines. Englewood Cliffs, 
Ni: Prentice-Hall, 1984: 208 
pages, 17.3 by 23.5 cm. soft- 
cover, ISBN 0-13-652925-9, 
$18.95. 


PC DOS User's GUIDE, Chris 
DeVoney. Indianapolis, IN: Que 
Corp., 1984; 358 pages, 18.3 by 
22.8 cm. softcover, ISBN O- 
88022-040-6. $12.95. 


PICTURE PERFECT PROGRAMMING IN 
APPLESOFT BASIC, Thomas 
Mason, Steve Payne, and 
Barbara Biack. Reston, VA: 
Reston Publishing Co., 1984; 
240 pages, 17.8 by 23.3 cm, 
softcover, ISBN 0-8359-5549-4, 
$14.95. 


PLANNING AND BUDGETING FOR 
HIGHER PROFITS. Jeffrey R. Alves 
and Dennis P. Curtin. Somerville. 
MA: Curtin & London, 1983; 
224 pages, 21.5 by 27.8 ст. 
softcover, ISBN 0-930764-74-9. 
$17.50. 


PORTABLE COMPUTERS, Sheldon 
Crop and Doug Mosher. 
Berkeley, CA: Sybex, 1984; 128 
pages, 15 by 22.8 cm. softcover. 
ISBN 0-89588-144-6, $7.95. 


THE POWER OF: FINANCIAL 
CALCULATIONS FOR LOTUS 1-2-3, 
Robert E. Williams, Portland, 
OR: Management Information 
Source Inc.. 1983; 176 pages, 21 
by 27 cm. softcover, ISBN O- 
943518-10-5. $14.95. 


POWER SUPPLIES, Jeffrey D. 
Shepard. Reston, VA: Reston 
Publishing Co.. 1984; 190 pages, 
15.5 by 23.5 cm. softcover, ISBN 
0-8359-5568-0, 521.95. 


A PRACTICAL GUIDE TO THE UNIX 
SYSTEM, Mark G. Sobell. Menlo 
Park, CA: The Benjamin/Cum- 

mings Publishing Co., 1984: 448 


pages, 15.8 by 23.5 cm. soft- 
cover, ISBN 0-8053-8910-5. 
$21.95. 


PROBLEM SOLVING USING PL/I AND 
PLC. Keith Harrow, Englewood 
Cliffs, NJ: Prentice-Hall, 1984; 
464 pages. 17.3 by 23.3 cm. 
softcover, ISBN 0-13-711796-5, 
$19.95. 


RS-232 MADE Easy, Martin D. 
Seyer. Englewood Cliffs, NJ: 
Prentice-Hall. 1984; 240 pages, 
15.3 by 22.8 cm. softcover, ISBN 
0-13-783472-1, $15.95. 


THE SATELLITE TV HANDBOOK, 
Anthony T. Easton. Indianapolis, 
IN: Howard W. Sams & Co. 
1983; 440 pages, 13.8 by 21.3 
cm, softcover, ISBN 
0-672-22055-5. $16.95. 


SIMULATION OF WAITING-LINE 
SYSTEMS, Susan L. Solomon. 
Englewood Cliffs, NI: Prentice- 
Hall, 1983; 464 pages, 18 by 24 
cm. hardcover, ISBN 0-13- 
810044-6, $27.95. 


STRAIGHT FORWARD BASIC, R. 
Barry Genzlinger. David L. 
Baker, John A. Devino, David D. 
Ressler, and Douglas J. Ryan. 
Burlington, VT: Champlain Col- 
lege Press. 1984; 168 pages, 18 
by 25.5 cm. spiral-bound. ISBN 
0-9612704-0-3, $12.95. 


SUPERCALC HOME & OFFICE 
COMPANION, Elna Tymes and 
Peter Antoniak. Berkeley, CA: 
Osborne/McGraw-Hill, 1984; 304 
pages, 21.3 by 27.5 cm. 
softcover. ISBN 0-88134-113-4, 
$15.95. 


SYSTEMS RELIABILITY. 
MAINTAINABILITY MANAGEMENT, 
Balbir S. Dhillon. Princeton, NJ: 
Petrocelli Books, 1984; 288 
pages, 16 by 24 cm. hardcover. 
ISBN 0-89433-195-7, $29.95. 


TALKING CHIPS: IC SPEECH 
SYNTHESIS. Nelson Morgan. New 
York: McGraw-Hill, 1984; 192 
pages. 15.8 by 23.5 cm. 
hardcover. ISBN 0-07-043107-8, 
$24.50. 


TELEVISION THEORY AND 
SERVICING. Charles G. Buscombe. 
Reston. VA: Reston Publishing 
Co., 1984; 848 pages. 18.5 by 
24.3 cm, hardcover, ISBN 8359- 
7544-4, 534.95. 


THINGS TO DO WITH YOUR APPLE 
COMPUTER. Jerry Willis. Merl 
Miller, and Nancy Morrice. New 
York: The New American 
Library, 1983; 208 pages, 10.5 


BOOKS RECEIVED 


by 17.8 cm, softcover, ISBN Q- 
451-12848-6; 53.95. 


THINGS TO Do WITH YOUR ATARI 
COMPUTER. Jerry Willis, Merl 
Miller, and Nancy Morrice. New 
York: The New American 
Library, 1983; 240 pages. 10.5 
by 17.8 cm. softcover, ISBN O- 
451-12850-8, $3.95. 


THINGS To DO WITH YOUR 
COMMODORE 64 COMPUTER, Jerry 
Willis, Merl Miller. and 
Deborrah Willis. New York: The 
New American Library, 1983; 
192 pages. 10.5 by 17.8 cm. 
softcover, ISBN 0-451-12843-5. 
$3.95. 


THINGS TO DO WITH YOUR 
COMMODORE VIC 20. Jerry Willis. 
Merl Miller, and Deborrah 
Willis. New York: The New 
American Library. 1983; 192 
pages. 10.5 by 17.8 cm. 
softcover. ISBN 0-451-12844-3, 
$3.95, 


THINGS TO DO WITH YOUR 
OSBORNE COMPUTER, Jerry Willis, 
Merl Miller. and D. LaMont 
Johnson. New York: The New 
American Library. 1983; 192 
pages, 10.5 by 17.8 cm. 
softcover, ISBN 0-451-12852-4. 
$3.95. 


THINGS To DO WITH YOUR 
Ti-99/4A COMPUTER, Jerry Willis, 
Merl Miller. and D. LaMont 
Johnson. New York: The New 
American Library, 1983; 192 
pages, 10.5 by 17.8 cm, 
softcover, ISBN 0-451-12842-7, 
$3.95. 


THINGS TO ро WITH YOUR TRS-80 
COLOR COMPUTER, Jerry Willis. 
Merl Miller. and D. LaMont 
Johnson. New York: The New 
American Library, 1983; 224 
pages. 10.5 by 17.8 cm. soft- 
cover, ISBN 0-451-12854-0, $3.95. 


THINGS TO Do WITH YOUR TRS-80 
MODEL 4 COMPUTER. jerry Willis, 
Merl Miller. and Cleborne D. 
Maddux. New York: The New 
American Library, 1983: 224 
pages. 10.5 by 17.8 cm. 
softcover, ISBN 0-451-12845-1, 
$3.95. 


TRS-80 БАТА FILE PROGRAMMING. 
Leroy Finkel and Jerald R. 
Brown. New York: john Wiley & 
Sons, 1983: 316 pages, 17 by 
25.3 cm, softcover, ISBN O- 
47|-88486-3, $14.95, 


TRS-80 ғов KIDS FROM 8 TO 80, 
vol. 2, Michael P. Zabinski. 


Indianapolis, IN: Howard W. 
Sams & Co. 1983; 208 pages. 
21.3 by 28 cm. softcover, ISBN 
0-672-22070-9, $9.95. 


THE TRS-80 MODEL 100 
PORTABLE COMPUTER, David A. 
Lien. El Cajon, CA: Compusoft 
Publishing. 1983: 576 pages. 
17.8 by 22.8 cm. softcover, ISBN 
0-932760-17-1, $19.95. 


TURING'S MAN, |. David Bolter. 
Chapel Hill. NC: The University 
of North Carolina Press, 1984: 


280 pages. 16 by 23.5 cm. hard- 


cover, ISBN 0-8078-1564-0, 
$19.95. 


THE UNIX Воск. Mike Banahan 
and Andy Rutter. New York: 
John Wiley & Sons, 1983: 224 
pages, 17 by 25 ст, softcover, 
ISBN 0-471-89676-4, $16.95, 


THE UNIX PROGRAMMING 
ENVIRONMENT, Brian W. 
Kernighan and Rob Pike. Engle- 
wood Cliffs, NI: Prentice-Hall. 
1984; 368 pages. 18.5 by 24.3 
cm, hardcover, ISBN 0-13- 
937699-2. $26.95. 


THE UNIX SYSTEM GUIDEBOOK, 
Peter P Silvester. New York: 
Springer-Verlag, 1984; 224 
pages. 15.5 by 23.3 cm, 
softcover, ISBN 0-387-90906-0. 
$14.50. 


THE VIC-20 CONNECTION. James 
W. Coffron. Berkeley. CA: Sybex, 
1983: 296 pages. 17.8 by 23 
cm. softcover, ISBN 0-89588- 
128-4. $9.95, 


WORDSTAR AND CP/M MADE 
Easy, John D. Lee. New York: 
John Wiley & Sons, 1983: 238 
pages, 15 by 23 cm. softcover. 
ISBN 0-471-90188-1, 517,95. 


YOUR IBM PC, Lyle J. Graham 
and Tim Field. Berkeley. CA: 
Osborne/McGraw-Hill, 1984; 608 
pages, 16.3 by 23.3 cm. 
softcover. ISBN 0-88134-120-7. 
$17.95. 


YOUR IBM PC MADE EASY. 
Jonathan Sachs. Berkeley, CA: 
Osborne/McGraw-Hill, 1984: 448 
pages. 18.5 by 23.3 cm. 
softcover, ISBN 0-88134-112-6, 
$12.95. 


YOUR TELEPHONE: OPERATION. 
SELECTION. AND INSTALLATION. 
Martin Clifford. Indianapolis, IN: 
Howard W. Sams & Co., 1983; 
336 pages, 13.5 by 21.3 ст, 
softcover. ISBN 0-672- 22065-2, 
$13.95. m 


64K $100 STATIC RAM 
$4990 KIT 


NEW! 


LOW POWER! 
RAM OR EPROM! 


BLANK PC BOARD 
WITH DOCUMENTATION 
$55 


FEATURES: 

* Uses new 2K x 8 (TMM 2016 or HM 6116) RAMs. 

* Fully supports IEEE 696 24 BIT Extended 
Addressing. 

* 64K draws only approximately 500 MA. 

* 200 NS RAMs are standard. (TOSHIBA makes 
TMM 2016s as fast аз 100 NS. FOR YOUR HIGH 
SPEED APPLICATIONS.) 

» SUPPORTS PHANTOM (BOTH LOWER 32K 
AND ENTIRE BOARD). 

+ 2716 EPROMs may be installed in any ol top 48K. 

* Any of the top 8K (E000 Н AND ABOVE) may 
be disabled lo provide windows 10 eliminate 
any possible conflicts with your system monitor, 
disk controller, etc. 

+ Perfect for small systems since BOTH RAM and 
EPROM may co-exist on the same board. 

* BOARD may be partially populated as 56K. 


SUPPORT ICs * CAPS 
$17.50 
FULL SOCKET SET 
$14.50 
FULLY SUPPORTS THE 
NEW IEEE 596 S100 
STANDARD 
(AS PROPOSED) 
FOR 56K KIT $185 


ASSEMBLED AND 
TESTED ADD $50 


256K S-100 SOLID STATE DISK SIMULATOR! 
WE CALL THIS BOARD THE "LIGHT-SPEED-100" BECAUSE IT OFFERS 
AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE 


ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST. 


+ b vow 


* Upper & lower case with descenders. 
+ 7 x 98 Character Matrix. 
* Requires Par. ASCII keyboard. 


(CP/M COMPATIBLE) 


FEATURES: 


WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE. 


FEATURES: 

+ 256K on board, using + 5Y 64K 
DRAMS. 

Uses new Intel 8203-1 LS) Memory 
Controller 

Requires only à DIp Switch 
Selectable 1/0 Ports. 

Runs on 8080 or Z80 S100 machines. 
Up to 8 LS-100 boards can be run 
together Гог 2 Meg. of On Line Solid 
State Disk Storage. 

Provisions for Battery back-up. 
Soltware 1б mate Ihe LS-100 1o ycur 
CP/M’ 2.2 DOS is supplied. 

The LS-100 provides an increase in 
speed o! up to 7 lo 10 limes on Disk 
Intensive Software. 

Compare our price! You could pay 
up to 3 limes as mucn lor similar 
boards. 


539900 


#L S-100 (FULL 256K KIT) 


+ 


+ + 


é $ 


Ф 


BLANK РСВ 
(WITH CP/M* 2.2 
PATCHES AND INSTALL 
PROGRAM ON DISKETTE) 


56995 


THE NEW ZRT-80 
CRT TERMINAL BOARD! 


A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN 
ASCil KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR ТО МАКЕ А 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR 
| dior Bd FOR USE WITHANY p THE SFHGNEHLIME COMPUTER 


Uses a 280А and 6845 CRT 
Conlrolier for powertut video 
capabililies. 

RS232 al 16 BAUD Rates (rom 75 
to 19,200. 

24 x 80 standard format (60 Hz). 
Optional formats from 24 x 80 

(50 Hz} to 64 lines x 96 characters 
(80 Hz}. 3 
Higher density formats require up to t * 
3 additional 2K x 8 6116 RAMS. 
Uses N.S. INS 8250 BAUD Rate 
Gen. and USART combo (C. 

3 Terminal Emulation Modes which 
are Dip Switch selectable. These 
include the LSI-ADM3A. the Heath 
H-19, and the Beehive. 

Composite or Split Video. 

Any polarity о! video or sync. 
inverse Video Capability. 

Small Size: 6.5 x 9 inches. 


ceu 


а. n 


MC ue eim 


BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 


$5095 
SOURCE DISKETTE - ADD $10 
SET OF 2 CRYSTALS - ADD $7.50 


WITH 8 IN. 


SOURCE DISK! (COMPLETE KIT, 


# ZRT-80 OK VIDEO RAM) 


$1299 


Digital Research Computers 


P. О. BOX 461565 « GARLAND, TEXAS 75046 • (214) 271-3538 


TERMS: Add $3.00 postage. We pay balance. Orders under 
$15 add 75€ handling. No C.O.D. We accept Visa and Master- 


Card. Texas Res. add 59b Tax. Foreign orders (except Canada) 
add 2096 P & H. Orders over $50 add 85€ for insurance. 
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& Check Oryx's 
New Ad Listings! @ 


ASHTON-TATE 
d-Base Il ....... con® Call 
ASPEN/WANG SOFTWARE 
rammalik .......... $ 60 
Proofreader ......... 42 
BEAGLE BROS. 
Apple Mechanic...... $ 22 
wm y 
Hnnc сее a 22 
BRODERBUND 
Bank Street Writer ...$ 45 
CDEX 
All Troining Prog .....$ 45 
CENTRAL POINT 
OMIT conse $ 34 
CONTINENTAL ا‎ 
Home Accountont....$ 


DIGITAL RESEARCH 
Excellent selection on 
current ond the excitin 


new products ........ Coll 
DOW JONES 
Morkel Anolyzer ..... $ 245 
Markel ی سا‎ TAM 219 
Microscope . "NE. 
ратай Link .....$ 199 
LIVING VIDEOTEXT 
Think Tank...........$ 
LOGO CORNER 
Krell Logo 
MICROPRO 
Wordslor (Special 
wi CP/M Card, 
70 col. & 64K)....... 5 329 
Infostor {I D ү эрши 
Evi 0 col., 64к)..5 329 
poss MA/SS/Index}.. 399 
MICROSOFT 
obo-80 ........... ‚$ 499 
Fortran-80.......c05- 145 
E 2 i OM 119 
A.L. D. P ia 79 
altos (DOS)... E 139 
OMEGA 
Locksmith ........... $ 79 
PEACHTREE.......... S Coll 
PROMETHEUS 
Applesurance ..... —2- 99 


PENGUIN SOFTWARE 
Complete Graphics. . ш 50 
Grophics Magicion .. 39 
Complete Grophis/ 

Apple Tcblet........ 

PROMETHEUS 
Applesurance ........ $ 99 

SIERRA ON-LINE 
Homeword .......... $ Call 

SOFTECH 
Bosic Compilers 

Runtime ....... (n. 5 169 
Softeoch ............ 94 
UCSD P-system Set... 459 

SOFTWARE PUBLISHING 
PFS: file, Gr Rep .eo.$ 79 

SYSTEMS PLUS 
Landlord .....,...... S 375 

VISICORP 
сро or ПЕ), 165 

195 


SOFTWARE 


FORMATS 
AVAILABLE 


All prices below are for B” 
standard, Other formats are 
available. Some formats sub- 
ject to "Download! fee and 
require minimum 2 weeks lor 
delivery. Please inquire. 


ATI 
&^ All Training Prog . ea. $ 60 


COMPUVIEW 
*V-Edit 8080 780, 
IBM/PC . TEN E 
*V-Edit CP/M 86 ...... $ 160 
DERBI. ааа e 99 
DIGITAL RESEARCH 


*Pascal MT + w/SPP...5 369 
DR Assembler & Tools , 1 


CP/M 2.2 25 
C Bosic 2 95 
PLEBE РОННИ 375 
Personal Basic ....... 120 
CP/M Plus 30........ 


262 
CP/M Gold Card..... $ Coll 
Access or Display Mgr 299 
C Longuage/compiler 260 
Concurrent CP/M 2.0, Coll 
All 8" - 86 Version 


of Above ........... $ Call 

INFOCOM 
*Deodline ............ $ 49 
ЕЕРЕЕ vaccines 39 
er TO HR 39 
E 4. de eo. 39 


STAR SOFTWARE SYSTEMS 
ACCOUNTING PARTNER 


Easy to use menu-driven programs for the beginner that con be 
linked with a sophisticated system os needed. 


Your "Porter" includes: general ledger, occounts receivable, 
eccoynts payable ond payroll. Also included for a nominal fee « 
пп BOO" number for access 1o the Stor Question Center Back-Up 
Support Unil, 


ORX PROE п: на 
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UALITY DISCOUNTS 


EDUCATIONAL AIDS 
for the 
1984-85 School Year 
ADMINISTRATIVE 
BPI Systems 
Bertomox, Inc. 
Chorles Mann 
Com Press (Dw of 
Science Books Int'l) 
Xerox 
Personol Software (Visicarp) 
IMS - Int'l Micra Systems 


CURRICULUM 

Beogle Bros. 

Bertamox, Inc. (includes 
Skills for Handicapped} 

Ed'Ware Services 

Coreer Publishing 

CBS 

George Earl 

Krell 

Muse 

Reader s Digest Services 

Micro Power & Light Co, 

Ploto 

Scorborougli 

Xerox 

PLUS MANY MORE 

FOR INFORMATION 5 Coll 


PEACHTREE 
sims CORNER 


PeochPak 4 


(GL, AP AR). ........ $. 215 


Senes B (GL, AP AR, 

Sales Inv, Inv, Control, 

Job Cost, Client Post. 

Å Acct .. each mod. $ 389 


MARK OF THE UNICORN db 


"Final Word ....,.,... $ 
MICROPRO 
“\Аёасдбйаг «aerae $ Coll 
"InfeStar ........ paren Coll 
*Pro-Pack 

INS; MASS Index} .. 5 

All olhers.....,...... S Call 
MICROSOFT 

Bosic 80,......... "T 239 

Basic Compiler...... , 249 

Fortron 80,,....,.... 330 

Cobal B0..,...,.,..,. 449 
PTO BO оо 130 

UMASS N 179 
"Multiglan ... iii eee eee 139 
MICROSTUF 

“Crosstalk ...... йү... $ 107 
NORTHWEST ANALYTICAL 

Ek MEC 5 365 
OASIS 

The Word Plus . 


.S 120 
Puncivalion and Style 5 99 


SORCIM 
"Supercok Il.......... $ 169 
uperwnler 
(w/Speller & Mailer) . S 149 
SELECT 
Select Word 
Processor.... ...... $ 209 
SUPERSOFT 
"Diagnestic.Il ........, S 89 
Disk Doctor, ,...... i 74 
*Fortran 4 зората n 4 299 
Bosc-8086 .......... 225 
C Cross Assembler ... 400 
*SeratebPad-, ......... 187 


T MAKER Iil.........$ 195 


CEB 


Please see CP/M listing. 
All products with an ° 

in front are also made 
for PC/DOS and are 
priced the same unless 
otherwise specified. 
ALPHA SOFTWARE 

Dato Base Mgr. 11 .... S. 179 


Executive Pkg. . 105 
Apple-lBM onnectionS 169 


AMERICAN 
INT'L MMC 


Tix AxSyst ........... $ 
Gram-A-Syst ......... 199 
AUTODESK 
Ашосой............- $ Coll 


&L ` 
Mulhi-Job (runs nine 
programs ot once)... S 145 


Ens INVESTMENT 
Net Worth $ 


— Coll 
Ке POINT 
GopillPC a $ 3 
CONTINENTAL 
Home Accountant .,,. S B9 
CTek 
PC Calculator... ..... $ 29 
Prog. PC Colculator .. 49 
Prog. PC Colculotor 
vi Fin, Mod. ...... 55 
DIGITAL RESEARCH 
Concurrent CP/M 86, . 5 Coll 
Pascal MT + 86 
CP/M Вб w'SPP ..... 375 
Poscal МТ+ (PC/DOS) 385 
DEH@GO „а... $ Call 
DOW JONES 
Market Anolyzer ,..,. $ 245 
Morkel Manager ...,. 219 
Соп ВеО... а.а. 39 
ECO-SOFT 
КАТЕТ) се 5 Call 
ENERTROMICS : 
Energraphics ...... £x. 9 Coll 
FINANCIER 
Tax Senes ,..,...... . 105 
Financier Il .......... $ 119 
FOX & GELLER 
Grolox .. titted sce ШУ. 
g Quck Codes. РУНИ: 175 
ОЧ. An O 5B. 
г 
бирее ......... T 139 
ГРАС. ане ee 287 


ЕАСИ 
SOFTWAR 
Super M Nu. d 299 
Super Chartman IV. 199 
@ Combo ll £ IV ,,..... 350 
& Integrated 6 ......... 369 
LIFETREE 


Volkswriter Deluxe ...$ 199 
LIGHTHOUSE SOFTWARE 


@ Key II (Dato Mgmt 123) $ Coll 


LIVING VIDEOTEXT 
Thenk Tonk (256K) ....$ 139 


MICROPRO 


SOOM „..........- $ Coll 
MICRORIM 
R-base .............. § Coll 
NORELL DATA SYSTEMS 
Sysiems Bockup ...... $ 
PEACHTREE 
See CP/M listing. 
PeachText 5000.,.... .$ 225 
ROSESOFT 
@ ProKey 30 .......... 5 99 
SATELLITE SOFTWARE 


Word Perfect w/ Sp .. 5 299 
SORCIM 


Supercole Hl ..,,..... $ 239 
SPI 

Open Access ........5 399 
STAR SOFTWARE didis. 
*Legol Time, Billing... 787 
Property Mgmt. ...... 787 
SUPERSOFT 

C Compiler - 8085 ...$ 350 
Bosic Compiler...... „ #40 
8087 Support ....... к 40 
SYSTEMS PLUS 


Londlord (prop mgmt) $ 375 
Runtime Basic 


(req d for obove] .... 45 
VISICORP 
Vis On Line ,..,...... Coll 
.. ond mony more! 


d-BASE Ii 
CORNER 


Anderson-Bell 


Fox & Geller 
Quick Code 


Sensible Designs 
D-Pragrammer ...$ 249 


Sofrware Banc 
gAdvonced d:Bose 
Users Guide 
Report Writer w 
d-Base Il purchase $ 
Tylog Systems 
d.Base Window ..$ 179 
d-Bose Door 


"All above available 


_on PC-DOS 


AST RESEARCH (Cont'd) "nter CTIó0 HALF HIGHS 


UT: 5 Call ; , 
APPLE/ Jes. ceci ГЛ PGS HXI RGB СУ 1113 Cal duro EE PLOTTERS 
RANKLIN НАРЫННАН cerei ig " PGS MAX 12 ......... $ 199 “ШЫН ............. 225 
F VQ Plus 1 Cl/Col Quadram с 5 (Apol S Call 
d Ser P $ 115 luis MM e. Enter P100 мее! P 
BOARDS pos esie DE eae E к Apple/Franklin 
MA SYSTEMS d 
ИОС аера 5 545 
& РС Peacock Clr Ва ...$ 325 . "t 
&Ent 6-Shooter...... $ Coll 
ALS CP/M Cord ...... $ 299 MAYNARD ELECTRONICS ; n E м 
ALS Smorterm il uina Red 145 Flop y Drive Cnr .. .$ 160 Froleel 1? ; Ж, VE i /F ki $ 499 
ALS Z-Cord П......... 120 wi Po r Port ......... 309 Proleel 19° Apple/F ronkiin 
ABT Korsad. — 99 не ао 219 Proleel 25 . .. $ Call Strobe M100 Plotter 
uer پام‎ ыл. 309 Sendstar Floppy » 1 „......... ‚..5 499 
1 val Comm . TE a.s. 4 i 
CCS 7710 Asynch 3 119 uer Mim Cord м Toxan t^ ter $1,375 
East Side - 3 modules cop. ...§ 145 KOTAN UY I2" HR Am $ 139 Anadex . ........... $ Call PEEL Orso 
Wild Cord Il ......... 5 n7 Sondstor Multifunction КОТ2М 12 НЕ Gr, . 132 Dioblo 630 ECS....... S Call 
Microsoft 16К Ramcord é? Cord-6 modules cop. $ 71 RGB Vision | Diablo 630 АРІ ....... S Call 
Microsoft Soficord.... 219 Sondstor Modules ....8 Call ЇЙ i eee S 328 | 
- Uu HET TIT II S Coli 
Microsoft Soficard +.. 419 RGB Vision-3 : Быш: 
jen rn $ 335 А hg c de ES "Р уп 80 Mi е 51,399 
card (ШЕр,....... < Я гу pir a. 17 
Microtek Printer Ёс. 78 OR CARDS USI 1200A 127 HRAm ,$. 159 Prism 132 w/4 options . $1,547 начае 
Microtek Dumpling óK ó Microprism sas“ S Col! " 
Mountain A DDA $ Call Hercules Gr В4.....$ 359 Mannesmon Тойу е о col 
۲ وز‎ B Plontronics | p S $ 810 Curtis PC Products .... 5 Call 
Ёё Music System CENE. S 299 Colorplus "m "anm МТ1601 sop mean seer awe 595 Electronic 
PCP 4 MHZ Paroadise/USI DPW as TERTERTEREEREE 5 330 Protection Devices 
Apph-Card + 88 Cord S Coll Disploy Card (color/ Hoyes — Е z pa МЕС 3550 ............ $1,745 Surge Protectors. ..... 5 Coll 
Р ens. $ 425 monochrome) 3 поли 12008 iint .. Metern i: Okidata 82.93........ $ Coll Hauppa e 
SSM ASIO Serial I/F Tecmar Novation Siemens юё7Стмр............› 169 
w/cable в cate id $ 129 Graphic Master ....5 499 Apple. Cat... $ 259 ink Jet Printer PT88 ...$ 749 SESS ,....5 Call 
SSM AIO-2 Sericl/ Cal wf Crosslalk Silver-Reed Keytronic 
Porallel $ 179 falso known as Doisy Wheel ......... S Coll Keyboard 5150....... S 175 
Тутас Parallel /F — QUADRAM Access 1.2 3 12008}. .$ Coll fter Mirona $ Coll WP КВ5151 .......... $ 219 
w/cable ......... ok JE Quadboard 64K, (exp 384K Orchid Technology Tel 11014 М а 5 499 WP КВ5151 Dvorak... S Call 
Videx Display СІК; ‘Col, Ser & Par m Orchid Blossom V 5 Coll oletex 11014 ......... Koola Technologies 
Enhoncer ......... T E @ Ports, Software) ..... $ 279 PC Net Doughterboard Transtor Graphic Tablet ..,..., 5$ Coll 
Vide x Disploy e Quodboord 384 (0K} . 212 («да on то Blossom) .. $ Call TIRES o uisus S 665 Orange Micro 
Enhoncer Il .......... S 99 Microfazer Stock Printer Prometheus T 315 P-Dot Matrxn .. 489 Grappler Plus..., ...$ 112 
Vidax Func. Sinp ..... 35 > ial ^K x (exp 512К}5 132 m е BERS $ 449 gr l1 eec" 475 Grappler Plus w/Buler$ 175 
» Е 
Е -- wed в ч p T fat $ 156 Auto Dial 300.1200... . 459 ... and much more. pon cmn эы Sii ads 
Videx Ultrolerm ,... . 249 b Ser/Ser ВК 5-Ю0 Modem .... .., 339 cho Speech Synth IBMS ] 
ri (exp 64К)........... S 156 Pals uisi 325 Echo Il Speech Synth.. 129 
Quadlnk 64K Mem Zoom Telephonics Echo Word ..... .... $ Coll 
(allows Apple SW ta Networker .,... vris § 109 TG 
ІВМ / PC run on IBM/PC) ..... $ 469 Joystick IBWPC ....., $ 49 
BOARDS Other Quadram Prods$ Call PC NETWORKING gout Apple/FRK .,. 46 
Lien алыса ed . $ Call ыз SANTA CLARA Analog uit... $ 3 
taer Kit — ] Apple Adapter ....... 18 
AST RESEARCH Вору КАЕ amy { d Speciol Price $1.245 c ч ا‎ ad af æ Mc МЕ Cord E 5 Coli 
Sx Pok Plus 64K {exp 7 * o cmt ! ' 05, DD, Bax ... 4 erra Computing 
gx a Ser Por, СР ss 279 Addl Adapter Cards coo ARMEN „5 28 VersoWrler,,,.. LLL. 5 239 
$ Cabling Available. M ii y DS DD 
Plus ich (Cl/Col, For Pricing MOD B е: < 40 SDI, Inc. 
Se on, SUR cópacily с 269 зв: Aa ARG Ana ая STOPLOCK 
Monograph Plus....... 5 Coll D$. DD. ®о,.........$ 35 Coney EE 
PC Net Il Bus Sys....-. $ Coll Amdek 300A Am ..... 3 149 y» таре INTERNALLY. OPENS only to 
Amdek Color Il +.._.. 425 05, DD, Banus Вох lid ilh LD cod 
pee ports تو‎ NEC 18120) - 12" Gr ., S Call (12 Diskettes)......,..$ 35 ai ie ln UR ee 
/ 219" : (Check money-back guaran- 
aplus and | z МЕС JB1260 - 127 Gr.. $ 119 СОС 1800 $ 229 
бы, М (Game, P/5).. 40 NEC JC1216 RGB ...... 435 “aA (3 Boxes Diskettes Minimum) tee by SDI, Inc.) ....... 5 Coll 


5 MB Hard wi слі... 51,395 
10 MB Нога w'cnirlr.. 1 on 


one $ Cal i 
Below ure several of the terminals available at ORYX. See 10/15/20 МВ.. 5 ea We offer the following complete systems w/ full 
| | teni ии E Goll support on our technicol line: 
Adds = Qume = Televideo - Liberty - Teletex - Wyse Tandon TM 100-2 . T" „5 219 Franklin 1000 & 2000 NEC APC & 5800 
For technical assistance coll (715) 848-1374 5 SES е Согопа Columbio 
To order, use our toll free line. wt 5 to 40 M Primary Televideo Hyperion 
Disk Drive ,...... sven Со! 
Please: We Welcome: 
b Wisconsin residents add 5% for sales tax. > COD (Add $2.00 per shipment. Cash ar certified check required.) 
> Add $3.50 for shipping per software and light b Visa, MasterCharge (Add 3%) & American Express (Add 496.) 
items. For multiple ond other items, coll. > Checks. (Allow 1-2 weeks for cleoring.) 
b Foreign — add 1596 handling & shipping for " ' 
prepayment. (int'l money arder) Working Hours:  Centrol Time 


> Prices ore subject to change without notice. Mon. - Fri. B:30- 6:00 / Sat. 10:00 - 2:00 


> All items subject to availability. th ni Mont o vri 2 


Use our phone line... it's toll free 


ORYX SYSTEMS, INC. For great prices availability! 


CRAFTSMEN OF THE NEW TECHNOLOGY 


425 First Street « PO. Box 1961 
Wausou, Wisconsin 5440] 


*For technical assistance, order 


status and in Wisconsin: О" | IS] 
715-848-1374 

Int'l Telex: 260181 55277 ЕЕЕ РЕР 
ORYX SYS WAU ХОМ ке} pea 
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WHAT'S NEW 


NEW SYSTEMS 


Z80 and 80186 Built into Poly 


A multiuser, dual-processor 
S-100 computer. the Poly 8/16 
(rom PolyMorphic Systems is 
built with Z80 and 80186 micro- 
processors. A two-board set. the 
Poly 8/16's master board carries 
the 8-bit Z80 processor. 64K 
bytes of RAM, and the PC-DOS- 
compatible CP/M-80 operating 
system. The slave board uses 
the 8-MHz 16-bit intel 80186 
processor, provides 256K bytes 
of RAM (expandable to | mega- 
byte], and runs under Concur- 
rent CP/M-86. 

The Poly 8/16 supports up to 


four users, each running 80186 
slaves. Each additional 80186 
slave card has 256K bytes of 
RAM, two serial ports, and a 
parallel port. (The 80186 single- 
board computers can be added 
to PolyMorphic computers in- 
stalled since 1977.) Options in- 
clude floppy-disk drives, 
printers, plotters, a CAD/CAM 
color terminal, UNIX. and half- 
or full-sized fixed-disk or 
removable-cartridge Winchester 
drives with storage capacities 
from 5 to 80 megabytes. 
The basic Poly 8/16 comes 


Portable Has Hard and Floppy Drives 


DORKS ROARED ERR OE SSH EESOHSHSSHESFESS ESSE HTESCHHSSSAS SPST ESES TES PERT ДАЛДАЛЫ 


The C2600 portable computer 
from Jonos International comes 
with a 10-megabyte 31-inch 
hard-disk drive and a 322K-byte 


34-inch floppy-disk drive. The 
C2600. which is designed 


around the 8-bit Z80B micropro- 


cessor. features 128K bytes of 


ds 


Dual Processors Standard with Eve 


Featuring Z80A and 6502 micro- 
processors, the $2195 Eve Il 
Personal Computer comes with 
a monitor, a dot-matrix printer, 
a floppy-disk drive and a bun- 
dle of software. Eve II, a 64K- 
byte system, runs under CP/M 
while offering AppleDOS com- 
patibility. Its 12-inch orange 
monitor can produce 40- or 
80-column by 24-line displays 
and generate 16 colors. The bi- 
directional printer operates at 
80 cps and handles both fan- 
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fold and single-sheet paper 
through tractor- and friction- 
feed mechanisms. 

Eve li has a standard 
QWERTY keyboard. eight 
programmable function keys. a 
self-test key, and separate 
numeric pad and cursor con- 
trols, Mass storage is provided 
by a 163K-byte single-sided, 
double-density floppy-disk drive. 
Additional hardware features in- 
clude a digital clock and eight 
Apple-compatible expansion 


with master and slave cards on 
a 5-slot motherboard, a half- 
height 800K-byte floppy-disk 
drive, four RS-232C/RS-422 
serial ports. two parallel ports. a 
detached keyboard, and a serial 
terminal with a 14-inch mono- 
chrome display. Supplied soft- 
ware includes Digital Research's 
GSX graphics extension. 
CP/M-B80, and CP/M-86. Prices 
start at $4495. Contact PolyMor- 
phic Systems, 5330 Debbie 
Lane, Santa Barbara, CA 93111. 
(805) 967-0468. 

Circle 750 on inquiry card. 


RAM, a 9-inch high-resolution 
display, and CP/M 3.0 Plus. Its 
I/O capabilities are made up of 
two serial RS-232C ports, a 
single parallel printer interface. 
and a composite-video jack. The 
C2600's detachable IBM 
Selectric-type keyboard is 
augmented with 1O function 
keys and a 10-key numeric pad. 
its dimensions are 17% by 13% 
by 7М inches. It weighs 27 
pounds. 

For expansion, the C2600 has 
three STD bus slots. Currently 
the manufacturer offers con- 


= —. trollers, graphics, modem, and 


memory cards. The list price is 
$5695. Contact Jonas Interna- 
tional Inc., 1835 Dawns Way. 
Fullerton, CA 92631, (714) 
999-6661. 

Circle 751 on inquiry card. 


slots. 

Word-processor, file-manager, 
financial-planning, and budget- 
ing packages from Sam's Soft- 
ware are supplied. 

Up to 256K bytes of RAM and 
a variety of peripherals and ap- 
plications programs are op- 
tional. Contact Computer Tech- 
nology International Inc., 200 
Murray Hill Parkway. East 
Rutherford, N} 07073. (201) 
935-9300, 

Circle 752 on Inquiry card. 


6-MHz Z80B at Heart 
of Computer 


The Servo 8's Z80B runs at 6 
MHz. It has 64K bytes of 
150-nanosecond dynamic RAM 
and 2K bytes of monitor/debug- 
ger EPROM on board. A self- 
adjusting disk controller can 
handle four 5М- and four 8-inch 
drives simultaneously, A parallel 
printer port, SASI bus, two 
serial ports with software- 
selectable data rates, and a 
50-pin Servo expansion bus are 
provided. Either CP/M or OASIS 
serves as its operating system. 
Power requirements are 5 V at 
1400 mA. 

Options include 10- and 
20-megabyte drives, two serial 
ports, a real-time clock/calendar, 
and à memory board with rwo 
64K-byte banks of RAM. The 
single-unit price is $495. Con- 
tact Servo Computer Corp.. 
360B North Ellensburg St.. POB 
566. Gold Beach, OR 97444, 
(503) 247-2021. 

Circle 754 on inquiry card. 


16032 Multibus 
Computer 


The GVC-16 Multibus computer 
is a 32-bit demand-paged. 
virtual-memory system using Na- 
tional Semiconductor's 10-MHz 
NS16032 microprocessor. This 
single-board computer com- 
bines the NS16000 chip set with 
up to 2 megabytes of RAM and 
a Winchester hard-disk interface. 
its key specifications are 512K 
bytes of dual-ported RAM with 
parity, a 16081 floating-point 
unit. twin sockets for up to 32K 
bytes of EPROM. time-of-day 
clock with battery backup, 4 
serial I/O ports, 16 vectored in- 
terrupts, 4 user-definable DIP 
switches, and an EPROM-based 
integer BASIC interpreter. A 
system monitor resides in ROM. 

The basic configuration, which 
comes with 512K bytes of mem- 
ory and an interrupt-control 
unit, costs $3295. Contact GVC 
Inc.. 222 Third St., Cambridge. 
MA 02142, (617) 576-1804. 
Circle 753 on inquiry card. 


WHAT'S NEW 


PERIPHERALS 


Video-Capture System for IBM 


A video-capture system for the 
IBM PC is available from Chorus 
Data Systems. The PC-Eye 
Series 1000 interface board 
seizes images from a video 
camera or recorder at speeds 
of up to eight frames per 
second. Images can be digitized 
with 1 or 2 bits of intensity for 
use with the JBM high-resolution 
graphics adapter. or they can 
be digitized with 4 bits (ie. 
640- by 400-pixel resolution) for 
use with PC-compatible graphics 
adapter boards. The standard 
resolution at 2 bits is 320 by 
200 pixels, while at | bit it's 
640 by 200 pixels. Other resolu- 
tions and partial image transfers 
can be achieved under program 
control. 

The Series 1000 transfers 
images under DMA control 
directly to the PC's main 
memory at rates approaching 
| megabyte per second. Suc- 
cessive frames can be captured 
and stored for off-line com- 
parison or postprocessing. Both 
noninterlaced and interlaced 
scanning are supported. A 
crystal-controlled clock and a 


CAPTURE 
SYSTEM 


О раалллллљлал 


digital driver ensure accurate 
timing and stable synchroniza- 
tion. Software support for hard- 
сору outputs, annotation, 
storage. comparison. com- 
pression, and transmission of 
video information is offered. 
The PC-Eye Series 1000 
requires PC-DOS 2.0, a single 
PC or PC XT expansion slot, 
and a camera or recorder with 
an EIA R&-170 or NTSC inter- 


New Low-End Terminal Boasts High-End Features 


The Freedom 110 video display 
terminal from Liberty Elec- 
tronics is an ergonomically 
styled unit with a 12-inch green 
or amber tiltwivel monitor and 
a detached DIN-standard key- 
board. The nonglare CRT dis- 
plays 96 ASCII characters, 32 
control characters, and 15 line- 
graphics characters in a 7- by 9- 
dot matrix format in a 9 by 12 
field. Eight foreign-language 
character sets are also available. 


Display size is 24 lines by 80 
columns, with a twenty-fifth 
status line. A screen-saver fea- 
ture will shut off power to the 
CRT, without loss of data. if 
fifteen minutes have elapsed 
with no activity. The keyboard 
has 94 keys, including a 
QWERTY layout. numeric key- 
pad. 4 cursor movement keys. 6 
editing keys. 8 command keys. 
and 10 nonvolatile program- 
mable function keys that can be 
used in conjunction with the 
Shift key to produce 20 user- 
defined sequences totaling up 
to 256 bytes. 

The unit has two 
independently configured 
RS-232C ports and supports 
both XON/XOFF and DTR 
handshaking at rates up to 
19.2K bps. The Freedom 110 
can be set up to emulate the 
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face. Copy stands. graphics 
adapters, cameras, lenses, and 
applications software are 
optional. PC-Eye is $495, which 
includes the interface card, 
utility software, and documenta- 
tion. Address inquiries to 
Chorus Data Systems Inc.. РОВ 
810, Hollis, NH 03049. (603) 
465-2290. 


Circle 755 on inquiry card. 


TeleVideo 910. the Lear Siegler 
ADM-3A/5. the Hazeltine 1420. 
the ADDS Regent 25. and 
Liberty's higher-priced model. 
the Freedom 100. Nonvolatile 
setup parameters can be input 
from the keyboard using either 
a full-screen menu or the status 
line, or downloaded from the 
host computer. There is room in 
the base of the monitor for an 
additional printed-circuit board 
of about 7 by 11 inches that 
could be used for a single- 
board computer or other 
device. The Freedom 110 lists at 
$595 for the green-phosphor 
model: the amber display costs 
an additional $25. Further 
information is available from 
Liberty Electronics, 625 Third 
St. San Francisco. CA 94107, 
(415) 543-7000. 

Circle 756 on inquiry card. 


Voice/Data Storage 
and Retrieval Line 
Unveiled 


Dialogic Corporation recently 
unveiled a series of real-time 
voice and/or data storage and 
retrieval /O boards for the IBM 
PC. Designed for voice-annota- 
tion of text, digital voice trans- 
mission, remote messaging and 
data entry. and computer 
human interface applications, 
the Dialog family comes in 
three implementations: basic 
voice 1/0, a version with auto- 
answer/auto-dial firmware. and a 
model with a 300-bps modem 
and digital-transmission firm- 
ware. Each board comes with a 
set of software drivers that 
digitize, store. and recreate 
sounds. Only one PC expansion 
slot is used. 

Three data-sampling rates—4. : 
6, or 8 kHz—are standard. At 4 
kHz, the maximum data storage 
requirement per second is 2K 
bytes, 1.5K bytes is typical, and 
3 bytes is minimum. Polled or 
interrupt-driven handshake 
modes. 32-sample buffer, and 
eight selectable 1/O addresses 
(two used) make up the Dialog- 
to-IBM interface. 

Dialogic boards will accept. 
compress, and store on disk any 
sound that can be recorded on 
tape. Inputs are entered from a 
microphone, a telephone. or a 
local-network interface. Outputs 
can be directed to your PC's 
speaker. an external speaker. or 
earphones. Sounds are 
recreated in real time. 

Demonstration programs and 
PC-DOS drivers for BASIC, 
Pascal, and C are supplied with 
each board. The basic system, 
Dialog/l, is $295. With a 
telephone interface and auto- 
answer/auto-dial capabilities, 
Dialog/2 is priced at $495, The 
fully configured Dialog/3 is 
$595. Further information can 
be obtained by contacting 
Dialogic Corp.. 164 McKinley 
Ave., East Hanover, М) 07936. 
(800) 221-0393; in New Jersey, 
(201) 386-0202. 

Circle 757 on inquiry card. 
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WHAT'S NEW 


ADD-INS 


Internal Modem for Portable PC 
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The PC Modem Half Card from 
Ven-Te! provides the IBM Por- 
table PC with a very important 
accessory—an internal 300/1200 
bps auto-dial/auto-answer 
modem that fits into one of the 
computer's half-length expan- 
sion slots. The product accepts 
the widely used Hayes Smart- 
modem contro! codes and is 
distributed with Crosstalk-XVI 
telecommunications software 


Combo S-100 Board 


from Microstuf Inc. Buyers 
should note that this is not the 
same product as Ven-Tel's earlier 
PC Modem Half Card for the 
IBM PC XT (which has a similar 
card busj—the two modems are 
not interchangeable. Retail price 
is $549. For more information. 
contact Ven-Tel Inc., 2342 Walsh 
Ave., Santa Clara. CA 95051, 
(408) 727-5721. 

Circle 758 on inquiry card. 


Has Z80 and 286 Processors 
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Macrotech International has 
announced the Ml-286, a dual- 
processor S-100 CPU board with 
both a Zilog Z80B and an Intel 
iAPX 80286. The board is de- 
signed as a replacement for 
earlier multitasking and multi- 
user dual-processor CPU boards 
running under the MP/M-8/16 
operating system, such as the 
CompuPro CPU 8085/8088. 
Because of the increased 
addressing capability of the 
MI-286, the new board can sup- 


port up to 16 megabytes of ran- 
dom-access memory. Single- 
unit price of the MI-286 is 
$1395; an optional upgrade 
including the 80287 math 
coprocessor and related PAL 
(programmed array logic] is 
available for $650. More 
information can be obtained 
from Macrotech International 
Corp.. 9551 lrondale Ave. 
Chatsworth. CA 91311, (818) 
700-1501. 

Circle 759 on inquiry card. 


PC Color Graphics Adapter 


Persyst has announced BoB 
(Best of Both). a color-display 
adapter board for the IBM PC 
and PC XT. A single-board 
adapter compatible with the 
IBM color-display adapter's fea- 
tures, BoB supports either a 
standard color mode with 16 
colors or a black-and-white 
mode with 16 levels of gray. It 
produces an 8- by 12-dot char- 
acter in a 10- by 16-dot grid. 
Two graphics screen modes are 
standard: 320- by 200-pixel 
medium resolution with four 
colors and 640- by 200-pixel 
high resolution with one color. 
For higher resolutions. it sup- 
ports a 24.83-kHz horizontal 
rate that sustains 400 vertical- 
scan lines. DMA operations and 


access to display memory in 
any mode are permitted. 

BoB has direct-drive intensity 
RGB and composite-video out- 
puts, a light-pen interface, and 
provisions for up to 32K bytes 
of display memory. It supports 
the PC's user-selectable charac- 
ter attributes and the 256- 
character IBM set. Optionally, 
320- by 400-pixel medium- 
resolution with four colors and 
640- by 400-pixel high-resolu- 
tion single-color graphics modes 
are available. 

Prices begin at 5425. Contact 
Personal Systems Technology 
Inc., Persyst Products, Suite A, 
15801 Rockfield Blvd., Irvine, CA 
92714, (714) 859-8871. 

Circle 760 on inquiry card. 


SOFTWARE*IBM PC 


Linear Programming for the PC 
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LP88 is a general-purpose 
system for solving linear pro- 
grams with up to 255 con- 
straints and 2255 variables (in- 
cluding slacks). You can input 
linear programs as they are for- 
mulated without converting to a 
standard form. Both maximiza- 
tion and minimization problems 
are accepted, and LP88 accepts 
any combination of <=. >=, 
or = constraint relations. Ap- 
plications include production. 
mixing, scheduling. inventories. 
cash management, trans- 
portation. and network prob- 
lems. LP88 uses the Revised 
Simplex algorithm. It computes 
and stores the inverse of the 
matrix of basis columns as the 
linear program is solved. 

LP88 can be configured at run 
time. Operator controls are ex- 
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ercised by means of function 
keys. and four menus provide 
options for input. solution, out- 
put, and interrupting execution. 
A display editor uses spread- 
sheet-like inputs and permits 
editing and modification of a 
problem's features. The Simplex 
algorithm can be interrupted 
during program execution. 

Minimum requirements are a 
display, a single disk drive, a 
printer. DOS 1.1 or 2.0. and a 
128K-byte IBM PC or PC XT. 
For large problems. 192K bytes 
and a RAM disk or hard disk 
are recommended. It costs $88. 
A version that supports the In- 
tel 8087 costs $1] more. Con- 
tact Eastern Software Products 
inc., 4804 Tarpon Lane, Alexan- 
dria. VA 22309. (703) 360-6942. 
Circle 761 on inquiry card. 


A Little Blues for the PC 


The SongWright Music Pro- 
cessor for the IBM PC lets 

you compose. save, edit, trans- 
pose, play back. and print out 
music. It also aligns lyrics and 
chord notations with notes, 
SongWright features a two- 
Octave range. seven key 
signatures, multiple time 


Talking PC Program 


signatures, and chordai har- 
mony. DOS 1.1 or 2.0 and 

an IBM or Epson graphics 
printer are required. The sug- 
gested price is $24.95. Contact 
SongWright, 928 Fillmore St.. 
Denver. CO 80206, (303) 
321-0481. 

Circle 762 on inquiry card. 


The PC Talking Program is a 
machine-language program that 
modifies the IBM PC so that it 
becomes a fully functional talk- 
ing computer. The Talking Pro- 
gram lets you choose total or 
spelled speech, and it can iden- 
tify uppercase and lowercase 
characters as well as line and 
column numbers. It can read or 


spell out an entire page, current 
line, or the character under the 
cursor. All its major functions 
are controlled by 10 function 
keys, and no hardware modifica- 
tions are required. 

To use the Talking Program. 
you need a 64K-byte IBM PC. 
an asynchronous RS-232C com- 
munications adapter, a speaker 


WHAT'S NEW 


or headphones, a specially con- 
figuréd RS-232C cable, and a 
Votrax Type 'N Talk. Echo PC. or 
other voice synthesizer. The 
talking program uses only about 
2K bytes of memory. Also 
available is a version of the 
Talking Program that works with 
IDEAssociates IDEAComm 3278 
board. which permits the talking 
IBM PC to emulate an IBM 
3278. A Talking Proofreader can 
be obtained. The Talking Pro- 
gram can be obtained for Radio 
Shack computers and the Lobo 
MAX-80. Write Computer Con- 
versations. 2350 North 4th St.. 
Columbus. OH 43202. or call 
(614) 263-4324 after 6 p.m. 
Circle 763 on inquiry card. 


Building Blocks for 
Numeric Control 
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Novum Organums C Building 
Blocks are a set of functions 
and subsystems suitable for 
such applications as numeric 
control and telecommunications. 
They interface with PC-DOS and 
provide access to all the fea- 
tures and peripherals on the 
IBM PC. 

C Building Blocks | provides 
access to al! system services and 
DOS features and control over 
peripherals. The database ver- 
sion handles keyed access to 
variable-length records. while the 
mathematics version gives you 
the most commonly used arith- 
metic functions Communications 
Building Blocks allows data 
transfers with interrupt-driven 
ports contro! and protocol file 
transfer. Advanced Building 
Blocks extends Building Blocks 1 
by allowing filed input. Julian 
dates, and data compression. 

C Building Blocks are 
delivered on MS-DOS-com- 
patible 54-inch floppy disks 
with comprehensive manuals. 
The source code is provided or 
available. Mathematics and Ad- 
vanced Building Blocks cost $99 
each. The others are $149. Add 
$4.50 for shipping ($6.50 for 
UPS air delivery). Contact 
Novum Organum, 29 Egerton 
Rd.. Arlington. MA 02174, (617) 
641-1650. 

Circle 764 on inquiry card. 


SOFTWARE*IBM PC 
Word Processor Merges Lists, Defines Keyboard 
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NAPLPS Software 
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TVOntarios NAPLPS page/frame 
creation software, Createx-C, 
runs on the IBM PC. This pro- 
gram is said to generate 
graphics at high speed. make 
database storage more econom- 
ical. and reduce transmission 
Costs. Createx-C can scan a 
page to produce a shorter byte 
length while retaining the essen- 
tial content suitable for both 
on-line and broadcast transmis- 
sion. It can define up to 
262,000 colors. limited only by 
the terminal. Because it uses 
NAPLPS blinks and color- 
mapping codes. Createx-C is 
suitable for animation. Other 
features include single-keystroke 
editing, access to NAPLPS text 
features, and full user contro! 
over character path, character 
rotation, and text size. 

Createx-C requires a NAPLPS 
decoder and color monitor. It 
costs $1450 for the first license. 
Contact TVOntario, РОВ 200, 
Station Q, Toronto, Ontario M4T 
2Т1. Canada. (416) 484-2606. 
Cirde 765 on inquiry card. 


The XyWrite li-plus word pro- 
cessor lets you merge mailing 
lists and define the IBM PC's 
keyboard. With its mail-merge 
feature. you can integrate 
names, addresses, and data 
fields. The keyboard definition 
function proffers single-keystroke 
command-arid-text combina- 
tions. XyWrite ll-plus has hori- 
zontal and vertical split-screen 
displays. simultaneous multiple- 
file access. and horizontal scroll- 
ing. Editing functions include 
column moves, indexing. super- 
scripts. subscripts, footnotes. 
endnotes. foreign-language and 
mathematics characters. pagina- 
tion, and automatic word wrap. 
Background printing, directory 
call-up, and on-line help are 
provided. 

For forms generation, XyWrite 
II-plus will protect fields. Pre- 
printed forms and documents 
can be filled out. On-screen 
page and line indicators. page- 
break indicator. tab ruler and 
column indicator. micro-justifica- 
tion. underlining, and what-you- 


see-is-what-you-get printing are 
other highlights. 

XyWrite II-plus runs under 
PC-DOS versions 1.0. 1.1, 2.0. 
and 2.1. [rs compatible with 
text files from assembly lan- 
guages, BASIC. Lotus 1-2-3, 
Pascal. VisiCale, and FORTRAN. 
It costs $295, plus $5 shipping. 
and is available from XyQuest 
inc.. РОВ 372. Bedford. MA 
(617) 275-4439. 

Circle 766 on inquiry card. 


SOFTWARE*IBM PCjr 
Integrated Software for PCjr Has Windows 
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Alpha Software's Electric Desk. 
an integrated, multitasking 
software package with windows 
for the IBM PCjr. combines 
word processing. spreadsheet 
analysis, database management, 
and communications functions 
in a single package. Several 
functions can be operated 
simultaneously, and switching 
from one task to another or 
dividing the display screen into 
a pair of windows can be 
accomplished with two or 
three keystrokes. 

Ап integral macro language 
lets you program frequently 
needed functions, such as a 
repetitive series, of calculations, 
into two-keystroke commands. 
Data can be transferred to and 
from functions: disk-switching is 
not necessary. 

Electric Desk's word processor 


provides the features available 
on most stand-alone word pro- 
cessing programs, while the 
255-row by 255-column spread- 
sheet is said to match any 
electronic spreadsheet for the 
IBM PC. The database manager 
gives you extensive indexing 
and can accommodate up to 
65.000 records. In addition to 
electronic mail and commercial 
database-access capabilities. 
the communications option lets 
you automatically dial tele- 
phone numbers stored in the 
database. 

Electric Desk requires 128K 
bytes of RAM and a disk drive 
Most of its code is on ROM car- 
tridge. The list price is $295. 
Contact Alpha Software Corp.. 
30 B St. Burlington. MA 01803. 
(617) 229-2924, 

Circle 767 on inquiry card. 


Speaking Software 
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PC Speak jr. provides an audio 
display screen replacement. 
When coupled with the IBM 
PCjr and a speech synthesizer, 
such as the Votrax Type ‘N Talk. 
PC Speak jr. will vocalize word 
processors. applications pack- 
ages. games, and programming 
languages. It can say what is on 
the screen or be used to review 
the display. Individuai lines or 
words can be selected. and it 
can echo data as it is input. 

PC Speak jr. requires a disk 
drive, the PCjr's serial adapter. 
PC-DOS. and a voice synthe- 
sizer. An optional parallel 
printer adapter can be used. It 
costs $149. Contact Solutions By 
Example. POB 307, New Town 
Branch. Boston, MA 02258, 
(617) 244-5880. 

Circle 768 on inquiry card. 
(text continued on page 472| 
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WHAT'S NEW 


SOFT WARE?+IBM PGjr 


Program-Chaining 
Monitor for PCjr 
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Exec implements program 
chaining using the PC-DOS 
loader. № permits programs іп 
one language to effectively 
chain programs written in 
another language or DOS batch 
file. A common data area of the 
size necessary to transfer data 
structures between programs 
can be specified, although only 
one program is memory resi- 
dent at a time. 

Exec requires less than 9K 
bytes and runs on the IBM PCjr 
and other MS-DOS 2.0-based 
computers. The list price is $95. 
Contact Blaise Computing Inc.. 
2034 Blake St., Berkeley. CA 
94704, (415) 540-544]. 

Circle 769 on inquiry card. 


SOFTWARE -OTHER GOMPUTERS, 


Pascal Compiler for Jr 
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A Pascal language compiler for 
the IBM PCjr. Turbo Pascal js 
available from Borland Interna- 
tional. This high-level language 
features a single-pass native- 
code compiler, bit/byte manipu- 
lation. direct access to the cen- 
tral processors memory, 
dynamic strings, include files, 
and random-access files. It can 
compile more than 2000 lines 
of code per minute. Turbo 
Pascal's combination compiler 
editor occupies 33K bytes of 
the PCjrs memory. 

The fist price for Turbo Pascal 
for the PCjr is $49.95. Contact 
Borland International. 4113 
Scotts Valley Dr., Scotts Valley, 
CA 95066, (408) 438-8400. 
Circle 770 on Inquiry card. 


Word Processor Links Rainbows to PDP 
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CT*OS/86 is a word processor 
that lets you transfer word- 
processor files from DEC VAX 
and PDP-1] host computers to 
the Rainbow. When in its image- 
transfer mode, CT*OS/86 main- 
tains full document and mes- 
sage-format compatibility be- 
tween computers running any 
member of the CT*OS family. 
This menu-driven system pro- 
vides global search and replace. 


Keyed Files for Rainbow 


cut and paste, list processing. a 
spelling corrector, ASCII file 
handling, 132-column document 
width, stored text libraries, right- 
justified margins. scientific 
character set, and user-defined 
function keys. 

A single-user license is $950. 
Contact Compu-Tome Inc., 234 
East Colorado Blvd., Pasadena, 
CA 91101, (213) 796-9371. 

Circle 775 on іпашгу card. 
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Applications BASIC gives the 
DEC Rainbow keyed-file access, 
which facilitates the preparation 
of business applications pro- 
grams. This utility provides file- 
and data-handling functions, 
programming aids, and debug- 
ging tools. Its file-handling 
feature has dynamically 
allocated files that can be ac- 
cessed by a 1- to 58-character 
alphanumeric keyword. The file- 
handling capabilities support 
ISAM: random and serial files 
with automatic field separation 
to accommodate up to 65.535 
records per file; more than 
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32.760 characters per record; 
and over 32.760 fields per 
record. Up to 63 files can be 
simultaneously open. 

Its data-handling abilities in- 
clude automatic variable pass- 
ing to other program segments. 
automatic decimal rounding, 
32.767 character-string lengths, 
and numeric-to-string 
conversion. 

Applications BASIC is $395, 
Contact Soft Gold Inc., POB 
2718, Newport Beach. CA 
92663. (714) 476-3004. 


Circle 776 on inquiry card. 


SOFTWARE*APPLE 


Apple in Print Shop 
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The Print Shop from Broder- 
bund Software lets you write. 
design, and print your own 
greeting cards, stationery. letter- 
head, signs, and banners with 
your Apple 11+ or Ile. It offers 
eight different type styles in two 
sizes and in solid. outline, and 
three-dimensional formats. The 
Print Shop has nine border 
designs, 10 abstract patterns, 
and more than a dozen pictures 
and symbols with which to 
work. A built-in graphics editor 
lets you create your own sym- 
bo|s and modify the supplied 
ones. You can print illustrations 
generated with other programs. 

The Print Shop will produce a 
greeting that has messages both 
inside and outside and full-page 
signs. Its text-editing features in- 
clude automatic centering. left 
and right justification, and pro- 
portional spacing. 

This program comes with an 
assortment of pin-feed paper 
and matching envelopes. It re- 
quires 48K bytes of memory 
and a printer. It costs $49.95. 
Contact Broderbund Software. 
17 Paul Dr., San Rafael, CA 
94903. (415) 479-1170. 

Circle 771 on inquiry card. 


MasterFORTH on Your 
Apple 


MasterFORTH for the Apple II 
series meets all the provisions 
of the FORTH-83 International 
Standard. it comes with а built- 
in macro assembler with local 
labels, a screen editor, and a 
string-handling package. Its 10 
streams are fully redirectable. 
Floating-point and high- 
resolution are options. 
MasterFORTH costs $100 to 
$160, depending on options. It's 
supplied with a FORTH text- 
book. reference manual, and a 
full listing of the MasterFORTH 
nucleus. Contact MicroMotion, 
Suite 506, 12077 Wilshire Blvd., 
Los Angeles, CA 90025. (213] 
821-4340, 
Circle 772 on inquiry сага. 


PractiCalc Spreadsheet 
for Apple 11 
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PractiCalc 11 is a spreadsheet 
program for 48K-byte Apple 11+ 
and ile computers. In addition 
to traditional spreadsheet func- 
tions, PractiCalc has word- 
processing capabilities. ad- 
vanced editing functions, 
variable column widths in all 
columns, automatic and manual 
recalculation, the ability to do 
long labels. and an on-screen 
default menu. When running on 
the Apple Не, it has 80-column, 
uppercase and lowercase data- 
entry, and printing capabilities. 
Other features include alpha 
and numeric sorting and search. 
prompts for entry during 
calculation, and printing of list 
formulas. 

PractiCalc Il costs $69.95. 
Contact Micro Software Interna- 
tional, The Silk Mill, 44 Oak St. 
Newton Upper Falls, MA 02164. 
(617) 527-7510. 

Circle 773 on inquiry card. 


CAD Program for Apple 


Cascade | is a CAD system for 
Apple computers. It features a O 
to 255 "level" range that allows 
you to place up to 256 different 
overlays on the system and dis- 
play each one separately. It has 
the ability to group objects into 
a conglomerate, move objects 
as a group. add or delete ob- 
jects to or from the group. and 
perform other tasks. Pan and 
zoom capabilities are provided. 

Drawings can incorporate 
aligned, directional, and multi- 
directional text. Its drafting/ 
graphics menu has more than 
20 items, each with multiple op- 
tions. It has six ways to input 
arcs; full, quarter, or half 
eclipses; four ways to input 
circles; and three line 
configurations. 

Cascade | is £656. It runs on 
the Apple 11+ and ile. Contact 
Cascade Graphics Development 
Ltd., 185 Lower Richmond Rd.. 
Richmond. Surrey TW9 4LT, 
England: tel: (01) 878-7661; 
Telex: 929964. 

Circle 774 on inquiry card. 


WHAT'S NEW 


E-COM Interface for 
Tandy 2000 


Flash-COM interfaces your 
Tandy 2000 to the U.S. Post Of- 
fices E-COM electronic mail ser- 
vice. It comes with such mod- 
ules as word/text-procesésing, 
forms/screen file management, 
mailing-list rnanager, and com- 
munications. Also provided are 
more than a dozen standard 
business letters and forms. 
Flash-COM works with applica- 
tions written in a variety of pro- 
ductivity tools, including Lotus 
1-2-3, dBASE Il. WordStar. Volks- 
writer, and Perfect Writer. 
Flash-COM is $299. which in- 
cludes a tutorial for first-time 
users. It's also available for the 
Apple IWil+. IBM PC and PCjr, 
Sanyo MBC550, and CP/M-80 
systems, Contact Omni Com- 
puter Systems Inc.. POB 162, 
Chestnut Hill, MA 02167, (617) 
825-6700, 
Circle 777 on Inquiry card. 


Reference List Program 
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Bib/Rite helps you prepare 
reference lists quickly and 
accurately. With Bib/Rite, you 
can enter citations randomly 
and later sort them by author 
or category. You can add, 
delete, and merge citations as 
well as edit individua! citations. 
Bib/Rite also provides automatic 
paging and margins, menus and 
prompts, and semiautomatic 
entry of frequently cited 
journals or magazines. Its 
capacity is 100 to 150 citations. 
Bib/Rite requires a printer ahd 
a minimum of 32K bytes of 
memory. Versions of Bib/Rite 
will be available for the follow- 
ing computers: Radio Shack 
TRS-80 Models 1, Ш, and 4, 
Apple, iBM PC, and CP/M 
systems. It's offered on disk or 
tape for the TRS-80. The single- 
user price is $45.95, plus $2.50 
for handling. For multiple users. 
its $150. The manual is $3.50. 
plus $1 for handling. Order 
directly from Robert Litke. 432 
Cottage Ave, Vermillion. SD 
57069, (605) 624-2948. 
Circle 778 on inquiry card. 


BOFTWARE*TANDY / RADIO SHACK 


Mail-List Manager for TRS-80 
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The Mail Pro program is de- 
signed for small businesses or 
clubs that maintain their mailing 
lists on a Radio Shack TRS-80 
Model | or 1. It's particularly 
suited for those lists that ex- 
ceed a single disk because its 
repott- or Jabel-printing abilities 
can span records on more than 
one drive. Mail Pro can read 
identical filenames on different 
disk drives and multiple names 
on the same drive. It can sort 


Super-Bug for CoCo 


and print a master list or set of 
labels from nine different lists 
on up to four drives. User- 
defined sorts can be on any 
field or within a defined range. 
The multiple-access sort creates 
its own file while maintaining 
the individual files integrity. 
Once a sort is completed. 
subsequent printings do not re- 
quire a new sort. except if new 
information is added. 

Mail Pro features five- and 


nine-digit ZIP codes and Cana- 
dian codes. batch addition 
mode, a repeat key, global 
search and replace, machine 
sort for individual files, two 
remark code fields, and a Bitee 
file structure. The capacity is 
1400 names per 40-track 
double-density disk. The list 
price is $39.95. Contact Cush- 
man Publishers, 7720 Brandeis 
Way. Springfield. VA 22153. 
Circle 779 on inquiry card. 


Super-Bug is a relocatable 
machine-code generator for the 
Radio Shack Color Computer. 
Suitable for novices and experts 
alike, Super-Bug features hexa- 
decimal and alphanumeric 
memory display and modify: 


character string search: a 
memory-test facility: a mini 
objectcode disassembler: апа a 
64K-byte mode setup. 
Super-Bug is available on 
cassette and floppy disk for 
$29.95 and $32.95. respectively. 


Documentation 15 supplied. A 
léK-byte or larger system is re- 
quired. Contact Mark Data Prod- 
ucts, 24001 Alicia Parkway £207, 
Mission Viejo, CA 92691, (7141 
768-1551. 

Circle 780 on Inquiry card. 


SOFTWARE.: CP/M MS-DOS 


MC68000 Cross-Assembler Package 
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A68K, a cross assembler for the 
Motorola 68000 series. com- 
prises an assembler, linker, and 
library utility. The assembler 
and linker are source- and 
object-compatible with the 
VERSAdos assembler and lihker 
used in Motorola's development 
systems. A68K accepts all the 
op codes and extensions as 
defined in the MC68000 users 
manual, and it supports nested 
macros, nested conditional as- 
sembly. nested structured pro- 
gramming constructs, absolute 
and relocatable code genera- 
tion, and a nested include facili- 
ty. The size of source files is 
not limited because the symbol 
table overflows to disk when 
the main memory capacity is 
exceeded. 

A disk-resident macro library 
(not supported by Motorola as- 
semblers) can be created with 
the library utility. The library 
provides for the interactive 
editing of macro or object 
libraries. Any number and size 
of macros can be used in a 


single assembly, permitting the 
assembly of arbitrarily large 
files on small machines. 

The linker accepts a contro} 
file that determines how the 
load file is to be constructed. 
Its commands determine which 
Object files are to be included 
and what areas of memory are 
to be assigned to relocatable 
sections of code. Any number 
of object-library files created by 
the library utility can be used in 
a single link. The linker pro- 
duces Motorola S records, Intel 
Hex records. or a binary format. 
A memoty map and the version 
and modification levels from 
IDNT directives in the source- 
assembly modules are pro- 
duced. On CP/M-86 and PC-DOS 
systems, the time and date of 
assembly is listed. 

A68K comes on 5%- or 8-inch 
disks for CP/M-80, CP/M-86, and 
IBM PC-DOS. The CP/M-80 ver- 
sion is 5200: the others are 
$250. Contact Farbware, 1329 
Gregory. Wilmette, IL 60091. 
Circle 782 on inquiry card. 


Scientific Subprograms 


Ceeoeoeaeaeeapseeaspenevpasdéoanusbus 


Three ANSI-standard FORTRAN 
subprograms for scientific ap- 
plications are available: Linear 
Least Squares (11.50). Large- 
Integer Programming {LIPS}. and 
Linear Programming (LPSUBSJ. 

150 provides routines for 
singular-value decompositions, 
banded or constrained least- 
squares problems. аһа House- 
holders method for linear least 
squares. For applications that 
must arithmetically manipulate 
integers with many digits, LIPS 
has routines to perform addi- 
tion, subtraction, multiplication, 
division. modular exponentia- 
tion, and order relations. 
LPSUBS lets you use the mathe- 
matical methods in the interac- 
tive LP-2000 Linear Program- 
ming System in your own appli- 
cations. 

MS-DOS is required. LPSUBS 
is $99: the others are S80, Con- 
tact Software Designs 2000. 
Mathematical Products Division, 
POB 13238. Albuquerque, NM 
87192, (505) 294-2165. 

Circle 781 on inquiry сага, 
(text continued on page 474) 
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WHAT'S NEW 


UNIX Software 
Directory 


"95»99»9€6€9*?0?99€595009060909025€960000252€9 


Onager Publishing has 
announced the availability of 
the second edition of the UNIX 
Applications Software Directory. This 
edition lists more than 400 
packages in 27 categories. 
Information on the cost, 
hardware requjrements, and the 
name, address, and telephone 
number of the suppliers for 
each package is provided. 
Other pertinent details 
necessary to obtain the package 
are given. The directory also 
includes a cross-reference 
matrix where software is listed 
by function and application. 
Among the categories are 
DOSes, diagnostic tools, 
graphics, word/text processors, 
network handlers, database 

C. spreadsheets, and‏ ب پا 
BASIC C, COBOL, and Pascal‏ 
compilers.‏ 

The UNIX Applications Software 
Directory. second edition, iş $50. 
Contact Onager Publishing. 

6451 Standridge Court, San 
Jose, CA 95123, (408) 225-3541. 
Cirde 783 on inquiry card. 


PUBLICATIONS 


UNIX. and C Journal 
from Down Under 


9509990€0€095806a0904a40608082000200920€ 


Nearly 24,000 different 
integrated circuits are profiled 
and cross-indexed in the 1. C. 
Functional Equivalence Guide from 
D.AT.A. Inc. Chips are grouped 
on the basis of a pin-for-pin 
equivalence, which simplifies 
selection, substitution. and pur- 
chasing. The primary specifica- 
tions for each device are listed, 
and devices with the same tech- 
nologies and electrical charac- 
teristics are batched together. 
Categories include gates, 


An Australian UNIX and C 
journal, /USER includes a 
regular section on medical 
informatics on systems running 
UNIX. Annual overseas sub- 
scriptions are S30. Australian 
subscriptions are $24. Coritact 
Structured Language Resources, 
121 Borg St.. Scoresby 3179, 
Victoria. Australia. 

Circle 785 on inquiry card. 


Indicator/Lamp Catalog 


$*58906996990052348P9*^90909092022"28586980 


Guide Lists Nearly 24,000 ICs 


latches, flip-flops, counters, 
RAMS, ROMs, shift registers, 
interfaces, memory/clock drivers. 
logical buffersidrivers, and 
digital multiplexers. 

A one-year, two-edition sub- 
scription costs $95. Contact 
D.AT.A. Inc., РОВ 26875, San 
Diego, CA 92126, (800) 854- 
7030: in California. (619) 578- 
7600. In Canada, call (800) 
268-7742, operator 83. 

Circle 787 on Inquiry card. 


Power Conditioners Described in Catalog 


9€9€00094*8a0979apg0àa8280uPpPptobttteo?otttosdB*?08BbobDbDtCbtétntbébeottu»npuuoaqdssa "5 
t 


A full-color, short-form catalog 
covering a complete range of 
miniature lamps and indicators 
for printed-circuit boards. 
instrument panels, push-button 
switches. legend illumination. 
telephones, switchboards, 
contro} panels, and industrial 
controls is available free of 
charge. Contact Ledtronics |пс., 
4009 Pacific Coast Highway. 
Torrance, CA 90505, (213) 
373-5437. 

Circle 786 on inquiry card. 


Oneac Corporation has 
produced a l6-page catalog 
that discusses power-supply 
problems and provides detailed 
descriptions of its power 
conditioners. This two-color 
catalog presents product 
specifications in easy-to-read 
charts illustrated by photo- 
graphs. A chart of applications 
and detailed information on 
sizing conditioners for different 
applications are supplied. 
Illustrations showing plugs 


Apple Software Book for 1984 


The Book of Apple Software, 1984 
edition. is available from The 
Book Company. This reference 
and review guide describes, 
evaluates, and rates more than 
100 programs for the Apple il 
and Ile. It has reports on 
recently introduced programs as 
well as updated reviews on the 
latest versions of previously an- 
nounced packages. Programs 
are graded in such areas as 
ease of use, documentation. 
value for the money, and ven- 
dor support. In addition. overall 
grades are assigned to each 
program. Evaluations and 
ratings are performed by in- 
dependent reviewers, each pur- 
ported to be an expert in her 
or his field. Also included is a 
list of software vendors and ad- 
vice on obtaining maximum use 
of your Apple. 

The Book of Apple Software is 
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and receptacles serve as an 
aid to finding à power 
conditioner compatible with 
your system. 

The conditioners outlined in 
the catalog. Oneac’s Condition 
One and Conpact, are said to 
be suitable for all computers 
and computerized telecommuni- 
cations and test equipment. 
Contact Oneac Corp.. 2207 
Lakeside Dr., Bannockburn, IL 
60015, (312) 295-2800. 

Circle 788 on Inquiry card. 


MISCELLANEOUS 


available at bookstores and 
computer retailers. The sug- 
gested price is $19.95. Other 
publications offered by The 
Book Company cover Atari and 
IBM PC software and Com- 
modore 64 color graphics. For 
further information, contact The 
Book Co., 11223 South Hindry 
Ave., Los Angeles. CA 90045, 


Platinum Series disks from 
Capitol Data Systems, a division 
of Capito] Records Inc.. run on 
any 5%-inch disk drive. Both 
sides of all disks are certified 
error-free across the full surface 
(213) 410-9466. of the recording medium. This 
Circle 784 on inquiry card. means that they can be used in 
; WHERE DO NEW PRODUCT ITEMS COME ЕКОМ?, : 
; * The new products listed in this section of BYTE are culled from the • » 
: « thousands of press releases, letters. and telephone calls we receive з 
: ‹ each month from manufacturers and distributors. The basic criteria $ 
: for selection for publication аге a) does a product match our readers : 
; interests, and b) is it new or simply а "reintroduction" of an old item. • з 
. : If you want your product to be considered for publication (at no з 
: + Charge), send full information about it. including its price and ал ad- • з 
* dress and telephone number where a reader сап get more informa- * 
: tion. Send this to the New Products Editor, BYTE. POB 372. Han- ‹ 
: - cock, NH 03449. M 
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Premium Quality "Universal" Disks 
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= 


single- and double-sided con- 
figurations at single, double. or 
quad density. The disks are 
manüfactured with two index 
holes and write-protect notches 
cut into both edges of the 
jacket, so. that they can be 
flipped over for doubled capaci- 
ty on single-sided systems. 
Capitol is manufacturing the 
Platinum Series to exceed ANSI 
standards and warrants them 
"forever, if maintained properly.’ 
Suggested price for a box of 10 
disks is $55. For more informa- 
tion, contact Capitol Data 
Systems, 1750 North Vine St., 
Los Angeles, CA 90028, (213) 
462-6252: in California, (800) 
821-7140. 

Circle 789 on inquiry card. 


We mis it our business 
to offer ROCK BOTTOM PRICES on quality computers and programs. 


We invite vou to join our high volume of satisfied users. 


CHECK US OUT TODAY -— CALL 1-800-222-2602 


I PLUS 
II PLUS 


IV 

300 (GREEN) 
300 (AMBER) 
310 (AMBER) 


COMREX 13" COLOR W/SOUND 
COMREX 12" HI-RES AMBER 
COMREX 12" HI-RES GREEN 
COMREX 13" RGB COLOR 
GORILLA 12" AMBER 
GORILLA 12" GREEN 

NEC 12" HI-RES GREEN 

NEC 12" ECONO GREEN 

NEC 12" LO-RES COLOR 
NEC 12" AMBER SCREEN 

NEC 12" COLOR - IBM 
PRINCETON GRAPHICS HX-12 
SAKATA 13" COLOR 

SAKATA 13" RGB COLOR 
SAKATA SUPER RGB 

SAKATA 12" GREEN 

SANYO CTR-70 HIRES COLOR 
TAXAN 12" GREEN 

TAXAN 12" AMBER 

TAXAN RGB VISION I 

TAXAN RGB VISION III 
TAXAN RGB 420 IBM 
ZENITH 12" AMBER 

ZENITH 12" GREEN 

ZENITH RGB ZVM-135 COLOR 
USI 9" AMBER PI-4 

USI 9" GREEN PI-1 

USI 12" AMBER PI-3 

USI 12" GREEN PI-2 

USI 14" LO-RES COLOR 


MODEMS 


ANCHOR MARK I (RS-232) 
ANCHOR MARK II (ATARI) 
ANCHOR MARK VII (RS-232) 
ANCHOR MARK XII (RS-232) 
ANCHOR VOLKSMODEM 
NOVATION J-CAT 

NOVATION 212 AUTO CAT 
RIXON R212A 1200 BAUD 
SMARTCAT 103/212 
SMARTCAT 103 

SMARTMODEM 300 BAUD 
SMARTMODEM 1200 BAUD 
SMARTMODEM 1200B - IBM 
US ROBOTICS AUTODIAL 212 
US ROBOTICS PASSWORD 


DISKETTES 
SS/SD ELEPHANT 16.95 OPUS 17.95 


SS/DD ELEPHANT 19.95 OPUS 20.95 
DS/DD ELEPHANT 25.95 OPUS 26.95 


379.95 


PRINTERS 


DP-9501B 
DP-9625B 
DP-9620B 1179.55 
WP-6000 2299.95 
DP-6500TR 500CPS 2529.95 
ANADEX 9725B COLOR 

C.ITOH A10 DAISY WHEEL 

C.ITOH 8510SP 

C.ITOH 8600BP 

C.ITOH 8510 SCP COLOR К 
COMREX CR-II DAISY WHEEL 499.95 
DAISYWRITER 2000 48K 9.9 
DELTA- 10 

DELTA- 15 

EPSON FX-80 W/TRACTOR 

EPSON FX-100 F/T 

EPSON MX-100 F/T 

EPSON RX-80 

EPSON RX-80 F/T 

EPSON RX-100 

EPSON LQ-1500 

GEMINI 10X 

GEMINI 15X 

GORILLA BANANNA 

IDS MICROPRISM 480 

IDS PRISM 132 

JUKI 6100 PRINTER (P) 
MANNESMANN TALLY MT160L 
MANNESMANN TALLY МТ1801, 
MANNESMANN TALLY SPIRIT 

NEC 3550 SPINWRITER-IBM 
OKIDATA MICROLINE 80 

OKIDATA PACEMARK 2350S 

OKIDATA PACEMARK 2410Р 

OKIDATA PACEMARK 2410S 

OKIDATA 82A W/OKIGRAPH 

OKIDATA 83A W/OKIGRAPH 

OKIDATA 84Р 

OKIDATA 84S 

OKIDATA 92P 

OKIDATA 93P 

OKIDATA 93S 

PANASONIC P1090 

PANASONIC P1091 

PRINTMASTER (DAISY) 

PROWRITER I (8510P) 

PROWRITER II (1550P) 

QUME SPRINT 11/40+ 

SANYO PR5500 DAISY WHEEL 719.95 
STAR POWER-TYPE DAISY 409.95 
STARWRITER DAISY WHEEL 1139.95 
TOSHIBA P-1351 LP 1719.95 
TRANSTAR 315 COLOR 499.95 
TRANSTAR 120P 14CPS 464 .95 
TRANSTAR 130P 18CPS 679.95 
TRANSTAR 140P 40CPS 1329.95 
MICROBUFFER(EPSON RS232) 129.95 
GRAFITTI CARD (APPLE) 89.95 
GRAPPLER * (APPLE) 119.95 
MICROBUFFERII 16K(APPLE) 154.95 
PKASO PRINTER I/F(APPLE) 139.95 
WIZARD BPO 16K (APPLE) 139.95 
WIZARD SOB 16K (APPLE) 199.95 


OTHER PRINTERS AVAILABLE 


ANADEX 
ANADEX 
ANADEX 
ANADEX 
ANADEX 


1099,95 
1299.95 


COMPUTERS 


APPLE IIe STARTER SYSTEM LOWI! 
APPLE MACINTOSH COMPUTER LOW! ! 


ATARI 600XL COMPUTER 199.95 
ATARI 800XL COMPUTER 309.95 
ATARI 850 INTERFACE 199.95 
ATARI 1027 PRINTER 289.95 
COMMODORE 64 COMPUTER LOW! ! 
COMMODORE 1541 DISK DRIVE LOW!! 


EAGLE PC PLUS-2 SYSTEM 3399.95 
128K, 2-DS/DD DRIVES, 
MONITOR, EAGLEWRITER, MS-DOS, 
EAGLECALC, & CP/M-86 
EAGLE SPIRIT-II 2559.95 
EAGLE SPIRIT-XL 3959.95 
PORTABLE 128K EXPANDABLE TO 
640K ON BOARD, ! 320K FLOPPY, 
10 MEGABYTE HARD DISK, IBM 
COMPATABLE KEYBOARD, 2 SERIAL 
| PARALLEL PORT, MS-DOS 2.0, 
MONOCHROME MONITOR, CP/M 86 


NEC APC=HQ1 2239.95 
NEC APC-H02 2799.95 
NEC 8201 COMPUTER 649.95 
SANYO 550-1 1SS/DD DRIVE 819.95 
SANYO 555-1 2SS/DD DRVE 1124.95 
SANYO 550-2 1DS/DD DRIVE 999.95 
SANYO 555-2 2DS/DD DRVE 1429.95 


2649.95 
3999.95 


WILDCAT STARTER SYSTEM 1329.95 
APPLE II COMPATABLE SYSTEM 
64K, DETACHABLE KEYBOARD, 

2 APPLE COMPATABLE DISK DRIVES, 
HI-RES 12" AMBER MONITOR, 
RBG & COMPOSITE COLOR OUTPUT, 
2 CPU'S (2-80 A & 6502), 
80-COLUMN CARD & JOYSTICK 


TAVA PC -IBM COMRATIBLE 1999.95 
12BK-RAM, 2 SERIAL PORTS, 
1 PARALLEL PORT, 2 DS/DD DRIVES, 
COLOR GRAPHICS CARD, & MORE. 


WALNUT PC - 


ZENITH IBM COMPATABLE 
ZENITH W/10 MEG DSK 


IBM PC COMPATIBLE 
SPECIAL $1799.95 

128% RAM, 2 DS/DD DRIVES,SERIAL, 

PARALLEL, COLOR CARD & SOFTWARE. 


IQ TECHNOLOGIES, 
SMART CABLES 


INC. 


INSTANT RS-232 CONNECTIONS 


#817  (WORKHORSE) 79.95 
#821 DIAGNOSTIC FEATURES 164.95 


* ONE CABLE PITS ALL * 


APPLE HARDWARE & SOFTWARE 


4TH DIMENSION DRIVE-ONLY 199.95 
4TH DIMENSION DRIVE+CTRL 299.95 
ALS CP/M CARD 299.95 
APPLE-CAT II MODEM 284.95 
BANK STREET WRITER 49.95 
BUFFERED GRAPPLER* 199.95 
d-BASE II (REQ 2-80) 
HAYES MICROMODEM IIe 
MACH II JOYSTICK IIe 
MACH III JOYSTICK IIe 
MASTERTYPE 

MICROBUFFER II* 16K (P) 
PFS:FILE 

PKASO/U PRINTER I/F 
PREMIUM SOFTCARD IIe 
QUADRAM 64KBOCOL CRD IIe 
VIDEX VIDEOTERM W/SFTSW 
VIDEX ULTRATERM 294.95 
IBM 


389.95 
119.95 


HERCULES GRAPHICS CARD 
KOALA PAD TOUCH TABLET 
KRAFT JOYSTICK 49.95 
MICROPRO PRO PACK 419.95 
MICROSOFT SYSTEMCRD 256K 479.95 
MICROSOFT MOUSE 139.95 
MOUSE SYSTEMS PC MOUSE 219.95 
QUADCHROME MONITOR 
QUADLINK APPLE EMULATOR 
QUADRAM QUADBOARD I 64K 
QUADRAM QUADCOLOR I 

RANA DS/DD DISK DRIVE 
STB SUPER I/O MULTIFUNCT 
TG JOYSTICK W/TOGGLE 
TRANSEND P.C. MODEM 1200 
VERSAWRITER GRAPH TABLET 
WIZARD SPOOLER P/S 16K 


COMMODORE 64 


CARDBOARD/5 5 SLOT EXPAN. 64.95 
CARD? GRAPHICS INTERFACE 69.95 
DATA20 Z-80 VIDEOPAK 229.95 
DELPHI'S ORACLE DATA BASE 89.95 
DISKEY 34.95 
DONKEY KONG 34.95 
EASY SCRIPT64 34.95 
EASY SPELL 64 34.95 
FLIGHT SIMULATOR II 39.95 
HOME ACCOUNTANT 54.95 
HOMEWORD WORD PROCESSOR 49.95 
JOUST 35.95 
KOALA PAD TOUCH TABLET 79.95 
MERLIN 64 ASSEMBLER 35.95 
MSD-SD1 DISK DRIVE 399.95 
MULTIPLAN 74.95 
OMNI-CALC 34.95 
PAPER CLIP W/P 64.95 

37.95 

39.95 

37.95 

44.95 

27.95 

84.95 


249.95 


We will try to meet or beat any advertised price! ... WE CAN HELP 1-800-222-2602 


*, 


For technical assistance, order status and California calls (619) 765-0239 Apple Country, Ltd., 
P.O. Вох 1098, 2602 Washington St., Julian, Calif. 92036 


We accept AmEx. Prices reflect 296 discount for VISA/MC cash & check (2 wesks to clear). S&H in continental US 
5 %($5 min) Monitors $10 min. APO/FPO & others call. Calif add 696 tax. P.O. must include check. No COD. All orders ` 
prepaid. All items are new with Mfgr's warranty. Prices, products & terms subject to change without notice. All sales 
final. Returns require RMA#. No returns on software. Volume discounts available. 


Apple Country, Ltd. is a DISCOUNT MAIL ORDER HOUSE for the micro computer industry and is a 
California иран not affiliated with Apple pee Inc. Apple is a trademark of А iple Computer Inc. 


* 
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MEGA-BYTES FOR ITIICPO-BUDBETS 
енрапо your system...shrink Jour cost. 


Why pay more for top quality peripherals and accessories when our prices are consistently among the lowest anywhere? 
We invite you to compare prices, then call us. 


MICROSOFT. SALE PRICE MISC. ITEMS PRICE MISC. ITEMS PRICE 
МАСТЕН", ois cn ys с еМ ан T ? 92P OKIDATA PRINTER...$485.70 93P OKIDATA PRINTER....872.70 
MULTIWORD WITH MOUSE i NEC JB1260 MONITOR ....772.50 NEC JB1205 MONITOR ....777.50 
FX 80 EPSON PRINTER....535.00 FX 100 EPSON PRINTER ...689.00 
SHARP PC-5000 CALL PENCEPT INC PENPAD 320. . 850.00 
AMDEK COLOR 11 MONITOR 
HAYES SMARTMODEM 1200B (IBM PC) 
HAYES SMARTMODEM 1200 (RS-232) ......... Tm 
VIDEX SALE PRICE ПШНЕН 256K, 2 FLOPPY DRIVES.. ose ove cao rrr oon 
BAUSCH & LOMB ОМР-29 PLOTTER 7,885.00 


LE i M Lo ETT III a $270.00 
МТ-600 VIDBOTERD 80 Н>............................. oo $97.50 


VT-601 VIDEOTERM 60 Hz SOFTSWITCH ' LEADING EDGE Personal Computer $ CALL 


wh esa a س‎ B US TINE я • 50% Faster than ІВМ PC! • 256K • Clock 
*2 Floppy Disk Drives • 12' Hi-resolution Monitor 
«DOS, BASIC and Word Processing Software Included! 


GREAT LAKES (PEGASUS) HARD DISK SYSTEMS SALE PRICE 


104/2D 5%" DOUBLE SIDE, DOUBLE DENSITY 40 MEGABYTE EXTERNAL ....................... d 
3740/1 8” SINGLE SIDE, SINGLE DENSITY 65 MEGABYTE EXTERNAL ............ VE. MA 
140 MEGABYTE EXTERNAL 


ORDERS ONLY 800-858-4810 — COMMERCIAL BUSINESS SYSTEMS | INFORMATION 
IN CALIF, 800-821-6662 | юшщ 28585. ROBERTSONBLVD., LOS ANGELES, CA 90034 с (213) 559-0596 
Phone orders accepted on Visa and Mastercard only. California residents add 6.5% sales tax. No C.O.D. Actual shipping and handling charge added to all orders. 


Prepaid orders as follows: Monay orders or cashier's check-merchandise shipped upon receipt. Personal checks must clear before shipping. 2096 restocking fee. 
Prices and availability subject to change. $100 minimum order. 


SUNNY | LOW LOW COST 


POWER SUPPLIES 


(LINEAR & SWITCHING) 
FOR S-100, DISK DRIVES 


No. 806 & No. 516 Maintrames Kit 1, 2 & 3 tor S-100 Ro, Rşlor 2 Drives (Floppy & Hard) 
S-100 & DISK POWER SUPPLIES: open FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 


ITEM +5V OVP  -5V (or – 12V) +22408 + 12V) + 8V + 16V SIZEWxDxH PRICE 
3 12 e 5А 1А 5-7 13A 10” x6" х5" 105.95 


(1 Floppy & 1 Hard Disk) 


S4 6 SLOT & 2 FLOPPY AA 1А 4-5A PEAK 8A 3A 834" x 59" x 44" 95.95 
DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. 
ITEM IDEAL FOR +5VOVP — -5V(r-YN) — «24V (or +12 . +1 — SIZEWxDxH PRICE $ Yap m 
Ag 2x8" SLIMLINE 2 5A 5A БА Peak "XA" x4" 51.95 
Ry 2 x 8” or 2 x 5%" DISK 4A 1А ЗА - 5А Peak 2A 8" x 4" x 3%" 58.95 
R> 3 x 8” (or5'4 ) FLOPPY 6A 1А бА - ВА Реак 10 x 4%" x 3%" 71.85 
Вз or 1x Floppy & 1x Hard 6A 1A BA - BA Peak 1A 9” x 6v" x 4%" 98.95 
AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF: 
О IN OTHER STATES;$18.00 IN CANADA. 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) FOR EA. TRANSFORMER: $5.00 IN ALL STATES; 
ITEM (IDEAL FOR) + 8V -BV . 16V  -16V «28V SIZE: WxDxH PRICE $12.00 IN CANADA. CALIF. Bp cu ADD 
KIT 1 15 CARDS 15A E 25A 25A m 12" x 5" x 4Ja" 54.95 € 
KIT 2 20 CARDS 25A == 3A 3A === 12° x 5" x 4%" 61.95 DEALER ES ا‎ 
KIT 3 DISK SYSTEM 15A 1А ° ЗА 3A 5A 13" x 5" x 4%" 69.95 INQUIRIES = 


INVITED 


6 SLOT MAINFRAME assy. & testen ому $399:95. $299.95 + SHIPPING $18.00 


EACH MAINFRAME (ITEM NO 806 OR 516) CONTAINS: EMI FILTER « FUSE HOLDER » AC POWER CORD « POWER SWITCH & INDICATOR * 
RESET SWITCH e 414" COOLING FAN е S-100 BUS 6 SLOT CARD CAGE e (110/220 VAC, 50/60 HZ.) POWER SUPPLY FOR DISK Lx 5 S-100 
SLOTS ө 2 EA DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES a 8 EA. CUT-QUTS DB25 
CONNECTOR, 1 FOR 50 PIN CONNECTOR & 1 FOR CENTRONICS « CUSTOM FINISH & LOGO-LESS а COMPACT SIZE « LIGHTWEIGHT. 28 LBS. 
ITEM жа FOR 2 EA. 8' THINLINE FLOPPY (TANDON ТМВ48: 1 & 848-2 OR ЕСИ“ }, OR ONE HARD DISK, POWER SUPPLY: - 8BV/BA, + 16V/3A, 
OVSA OVP, 5V/1A & 24V/5A SIZE: 12 (W) x 195 (D) x 98"(H). No 806 


HEMT 


Mainframe 


MAILING ADDRESS: SUNNY INTERNATIONAL + SHIPPING ADDRESS: 
P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 221297 S. VERMONT AVE oe 


im; TORRANCE, CA 90510 (213) 328-2425 MON-SAT 9-6 TORRANCE, CA 90502 


TELEX: 182558 
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CDP SPECIALS 


16K UPGRADE 4116 200 NS (Sev8) 9.99 
64K UPGRADE 4164 200 NS (Sev9) 79.99 
APPLE FAN w/Surge, 2 Outlets 39.99 

PAR PRINTER CARD & CABLE 39.99 

16K RAM CARD 39.99 

POWER STRIP w/Surge 17,99 


VCR TRAINING TAPES $CALL 


APPLE‏ 4ے 
SOFTWARE‏ = 


ВРІ (GL, AP AR, PAY. INY} 
BRODERBUND Arcade Machine 
Валк Street Writer 
Drei, Loderunner 
CENTRAL POINT Copy II + 
DATAMOST Aztec i 
DATASOFT Zaxxon 24.33 
DLM Alen Addton Sch - 37.99, Н - 27.99 
Aligator Mix Seh - 37.99, H - 27.33 
Demolition Osan Sch - 37.99, Н - 27.99 
Dragon Mix Seh - 37.99, H - 27.33 
Meteor Mult plication Sch - 37.99, Н - 27.33 
Minus Mission Sch - 37.99, Н - 27.39 
Verb Viper Word Invasion 037.98 
Word Man Word Master 
Word Radar/Speting WZ 
| EDUWARE Algebra Lill 
Counting Вее 
DecumaFractians 3 Û 
Hands on Basic 
PSAT Word Attack 
| SAT Word Attack 
FLIGHT SIMULATOR Н 


ALPHABET 7200 
DELTA DRAWING 
FACEMAKER 
FRACTION FEVER 

HEY DIDOLE 
KINDERCOMP 

MOST AMAZING TH NG 
RHYME & RIDDLE 


SNOOPER TROOPS 1 & 11 
STORY MACHINE 


APPLE GRAPHICS BOOK 

CPA (GL, АР, AR PAY) 

ЕСМ. 151 CLASS MAL (AP) 
ЕСМ ts) CLASS MAL UEM) 
HOME ACCOUNTANT + (MM) 
HOME ACCNT + (RAYPRO. OSB) 
HOME ACCNT + (TI PRO) 
PROPERTY MANAGEMENT 

TAX ADVANTAGE (Ap) 


ULTRAFILE пвм) 155.99 
HOME ACC'NT (АР) 44.99 


REPORT 
KENSINGTON Format It 
LEARNING CO Bumble Garres 
Bumble PlotMagc Spell 
Gertrudes PurzieSecre! 
Juggles Ranbow 
Moontown Parade/Holel 
Rocky s Boots 
MASTERTYPE 
MICROLAB M ner 20-A9er 
MICROSOFT Mut plan 
ODESTA Chess 
Odn 


ПРОСО 


DEADLINE (Ap'1BM) 
ENCHANTER (Ap 1BM) 
PLANETFALL (Ар1ВМ) 
SUSPENDED (Ap IBM) 
WITNESS (Ap IBM) 


STARCROSS or ZORK І, П, П 9024.99 


КФ KENSINGTON 
MICROWARE 


SYSTEM SAVER 


e Surge Suppression 


€ Fils Apple Stand 
;65 


e Dual Outlet 
di MicroPro. 


+ UL. Listed 
MAILMERGE 139.99 
SPELLSTAR 139.99 
p WORDSTAR PRO 389.99 
INFOSTAR & WORDSTAR ea.259.99 


MAIL & PHONE 


ORDER DESKS: SAN JOSE 


860 S. Winchester Blvd, 
San Jose, CA 95128 


(408) 241-2300 


Open At 6AM (PST) 


860 S. Winchester Blvd. 
San Jose, СА 95128 
(408) 985-0400 


€ E == 


DISKETTES 


D'YSAM 5" 5500 (10) 
DYSAN 5° DSTO [10) 


MAXELL 5° SSDD (10) 
MAXELL 5" 0510 (10) 
VERBATIM 5° 5500 110} 
VERBATIM 5” DS DD 410] 36.93 


10% OFF CASE QUANTITIES 


ACCESSORIES 


FLIP N FILE (orig rai] 

FLIP'N FILE wiLocktray (25) 

FLIP'N FILE wLocktray 150] 
madem 


| HAYES 309 Baud Smart 


1200 Baud Smartmodem 
LIBRARY CASE 
KENSINGTON РС Saver 
PRINTERS C-ITOH 

Epson КҮЙ) 

Epson RX] 

Okidata 82:93 
PRINTER STAND Sm (реді) 
PRINTER STAND Lg |plxgis; 
RIBBONS-Brother 

Mx & FX 60 

MX & FX 100 

OK 82, &3, 92, 33 & бетип 


FINGERPRINT: Epson Upgrade 
RX,FX,MX 44.99 


=A APPLE 
= HARDWARE 


AUTO REPEAT KEY 
BASIS 108 
DAN PAYMAR Lower Case 1 (rev 1-6) 
Lower Case 2 [tev Т} 
DARK STAR Snapshal H 
FOURTH O.WENSION Orve 
HAYES M:cromodem Ile 
KOALA РАО 
KRAFT Joystick 
Padd es 
LEGEND 126% Ram 
MICRO-SCI A-2 Dive 
MOUNTAIN Rampius + 32K 
ORANGE WCR Grapp'er + 
Виета 
Buttered Grapper + 
PADDLE ADAPPLE 
SATUAN 1284 Ram 
Acceetator n 
Neptune ВАК 
WILDCARD 1 


ALS CP/M 3.0 


MONITORS 


PRINCETON RGB Hx та 
TAXAN 420 RGB 
USt P: t $ ° Green 20 mh 


USI P, 2 12" Green 22 mh 
USI P: 3 12° Ambar 2C mh 
USE P. 4 9" Атын 20 mh 
USI 14000 Corr Cormeosile 


SAN MATEO 
4228 Olympic Ave. 
San Mateo, CA 94403 


(415) 571-1658 


San Jose Store Open Daily At 8AM = Call for All Stores’ Convenient Shoppin 


COMPUTER DISCOUNT PRODUCTS 


HUGE Inventories of APPLE & IBM Products IN STOCK 
x ASK ABOUT OUR FAIR PRICE POLICY - /75 GUARANTEED! x 


EDUCATIONAL SOFTWARE SPECIAL 


Additional 10% OFF your order of any 5 ая 


educational programs from DLM, 
EDUWARE LEARNING COMPANY 


or SPINNAKER, 
MIX OR MATCH 


' Height 0500 Drive 
ALPHA Typefaces 
ASHTON TATE dBase It 
Friday 
Encyclopedia 
AST Comps Plus 
Six Pack Plus 
BRODERSUND Serpentine 
Lotte Rur ner 
CAI Masters 
Subsects 
CENTRAL PONT Copy It PC 
ED.JWARE Algebra | 
HAYDEN Piewriter 
HAYES 12008 Modem 
KRAFT Joystick 
LIFETREE Volkswrder 
MASTERTYPE 
LOTUS 1-2-3 
M'CROLAB Млет 20-49ex 
M CROSOFT Mouse 
Mulpplan 
NORTON Lr ties 


SERRA Û EF 
М N-DNE Frogger 
S R-TECH Wizardry 
SUBLOGIC Pinball 


WISICOAP Vis'calc 
Schedule 


FROGGER (Ар) 
GENERAL MANAGER 
HOME WORD 
SCREENWRITER Il 
ULTIMA |) 

BC QUEST FOR TIRES 


| OILS WELL 


103212 Auto Cat 
J Cat 
Access 123 (IBM) 
pecai il 
Appiecat Upgrade 1200 Baud 


Ca! Modem 
Expansion Module 


COMPUTER DISCOUNT PRODUCTS 


SAN FRANCISCO 
1230 Market St. 
San Francisco, СА 94102 


(415) 626-2244 


ALPHA PLOT 
APPLE MECH., FLEX TEXT 


g Hours 


APIC (APPLE 1 PARALLEL) 
eRAM BO column GAK ЛЕ 
MICROFAZER BK Paranal 
MICROFAZER 8K Senar 
QUADBOARD | or L (БАК) 
QUADCOLOR I 
QUADCOLOR II 

QUAD 512 + (64K) 


eFAZER — $CALL 


ENHANCER II 
FUNCTION STRIP 
TCH 


PRE-BOOTS Apple Writer 
Apple Wrder ioc Utiraterm 
Меса 
Меса Memory Expansion 
сас for Ultraterm 

SOFTSWITCH 

ULTRAPLAN 

ULTRATERM 

VIDEOTERM wiSS + INY 


No Charge For Credit Cards 
Prices Subject To Cha 
Softwara Sales Are Fina 
Intemational Orders Waicoma 


Р.О Welcome - Call Firsl 


— AMERICAN 2o 
EXPRESS 
пи 


Our specialty: 68000, DEC, graphic, database, communication, export 
Come visit us in our New York City Showroom *IBM COMPATIBLE 


PLOTTER/DIGITIZER 
HOUSTON INSTRUMENT DMP 29 
OMP 40.... 
OMP 41, DMP 42..... 
HIPAD  digitizer 
XY plotter 1 pen 


COMPUTER 
ZENITH Z-150-PC 
IBM Best computer 
Compatible 128K RAM, two floppy 


LEADING 128K RAM, two drives 
EDGE software 
COLUMBIA * 128K RAM, two floppies, 
monitor keyboard, softwares 
* 128K RAM, two floppies, 
software monitor 
SANYO MBC 550, 555 
TELEVIDEO 1605 256K RAM 
CORONA * 128K RAM, two drives, 
EPSON 256K RAM, monitor, 
QX-10 keyboard, two floppies 
(Local) printer, CP/M, Valdocs 
NEW IBM compatible option 


AST, PERSYST, PLANTRONIC 
TECMAR, QUADRAM, HERCULES 


Cromemco* C-10 64K RAM, monitor, 2-80 
CPU keyboard, software 
DEC 64K RAM, Z-80 & 8088 CPU, 
RAINBOW monitor, CP/M keyboard 
NEC APC Color APC 128K RAM 
Dual 8" drives 
ALTOS, NORTHSTAR, OSM 


POWERFUL 68000 CPU 

Cromemco 68000/Z80 CPU, 

option Fast Floating Point Processor 
DUAL 68000 CPU, 80MB SMD 
hard disk, intelligent UO, 
UNIX, Database 
1 to 12 users, 68000 CPU, 
256K to 4.5MB RAM, LOMB 
to 474MB hard disk, graphic 


PRINTER 
110 cps, 84х84, graphic. .379 
RS-232/parallel, pin & friction 
FX-80, FX-100, ........ CALL 
ui Eu AA. e E 
Ful Lie. «ИЛА. 
200 cps, 132 coi 
160 cps 24-wire 


MICRO- 
PRISM 
EPSON 
BANANA 
OKIDATA 

| PRISM 132 
TOSHIBA 
DEC 
GEMINI 
DIABLO 


AMDEK 


MT PLOTTER PIXY-3 3 pens 


TERMINAL/MONITOR 

7-29 smart terminal. BEST PRICE 
ZVM 135 "RGB color/green monitor. . .475 
ZVM 123 “green monitor............87 

124 22 MHZ, for IBM...... 
Amber Monitor: Panasonic, Comrax 
HAZELTINE Esprit !! 
Esprit Ill 


EAGLE 
Delta 10 


P11 100 cps, 80 col... 
P38 400 cps, 132 col.. 
Spirit 8O cps. 

*Letter Quality* 
2050 20 cps for IBM 
3550 35 cps for IBM. 
7710 55 cps for serial. 
HR25 23 cps parallel 
DA15 13 cps 
Comwriter Il 
F-10 40 cps Excellent 
A-10 18 cps 
630 API wiintertace. ‚ ..1:7865 
11+ 40 cps..,.. 

50 cps... 

18 eps.... 
315 graphic 


MODEMS 
Smartmodem 300/1200 bps 499 
Micromodem ЇЇ w/software . . 270 
Smartmodem 300/1200 bps 415 
PC cat 300/1200 bps... ..450 
300 bps acoustic coupler. .. 125 
Password 1200/300 


KEYBOARD WITH MODEM 
Zenith ZT-1, ZT-11 


ZENITH 
. 1,795 
M.T. 
NEC 


WYSE 


DYNAX VISUAL 


COMREX 
C.ITOH 


QUME 


PORTABLE ON-THE-GO 
Columbia, Corona, Eagle Televideo (8-bit, 
16 bit) NEC PC 8021, ZENITH 


DIABLO 
QUME 


И STAR 
TRANSTAR 


Prices subject to change. American Express, Visa/ 
Mastercard add 3%. КОВ. point of shipment. 20% 
restocking fee for returned merchandise. Persona! checks 
take 3 weeks to clear. COD on certified check only. N.Y. 
residents add sales tax. Manufacturers’ warranty anly. 
International customers, please confirm price before 
order. Accept P.O. from Fortune 500, schools and gov't. 


Computer Channel TELEX: 
21-55 44th Road 429418 
Long Island City, NY 11101 CSTNY 
For information CALL (212) 937-6363 
To order CALL 1-800-331-3343 


HAYES 
NOVATION 


Í LEXICON 


USR 
WICAT 


SUUOGIU )JOINGWO 


TOLL FREE 


iene пд ч 1-800-42 1-5775 
Calif. orders arc! all Info Сай 2 13-644- 1143 


S-100 шош 


са SUNTRONICS NEW LOW PRICES 


| atible кайи» General Products- cont. 


| NEW MODEL SAMWOO DISPLAY 
HI-RESOLUTION 
VIDEO MONITORS 


AFDC-1 Floppy Disk Drive $5 595 
Controller 

Runs DOS 3.3 with any standard Ѕћидай com- 

patible 5Y4” disk drive, (2 drives each card). 

Does not read 4 track. 


Apprate PROM Blaster 
"ALS" 80 Column Card 


OQUADRAM:?2 (2) Sar. Ports w/G4K. .$355.00 
QUADBOARD (1 ea}Par/Ser. м/64К. . 355.00 


"а Б | 


64KSM ART wi6dk RAM (32-6116's). 339.00 
5-100 Board Uses 5MHz 6116's. Y Amp 
max. power, Bank Select plus Extended 


MODEM Signalman Mark 5 

ADD-ON Hard Disk Drive System 
6Mb wiPower Supply & Cabinet . 1799.00 
Controller for above Hard Drive. . ,279.00 


MICROLOG BABY BLUE И 


2808 Coprocessor 
Multifunction Board 


| Runs CP/M-80 Software ........$499 


MSI DUAL UO [2 ea) Ser/Par. & Cik .175.00 
MSI 256K RAM Board 


256K w/Sarial Port and 256K 
VISTA DISKMASTER DMA 
Diskmaster interfaces Sub 4", 514", 
V1200 6Mb Hard Disk ..,......... 
IBM TEAC Disk Drive DSDD, 
40 Track Slimline. . Р. 
APPRATE IBM PROM. Blaster 
CABLE Serial or Parallel for IBM, 
Eagle & Columbia 
ISM Prototype Board-SUN-208 double ж 
glass with gold plated terminals . 


SUN TRONICS CO., inc. 


12621 Crenshaw Blvd., Hawthorne, CA 80250 


478 BYTE * JUNE 1984 


| "ALS" Z-CARD (280 CPU) 


API Apple Parallel Printer Interface card. 

Centronics Compatible $39. 
Apple C Drives (40 

Track, 163K Slim Linet. ,...... ee 
SUN-Z-80 CARD (Softcard 

Compatible) 

SUN-80 COLUMN CARD...... 
POWER SUPPLY (5 атр)............ 
COOLING FAN 

software 
Formate for Software Include: 

IBM, MS DOS, Apple CPM, 8" CPM 22 
WORD PROCESSOR (Benchmark). . 
MAILING LIST (Benchmark) 

VISICALC 

TELECOM (Benchmark) 

WORDSTAR ............... s- -CALL 

PEARL Dats Manager. See revaiws... 
Easy-To-Use. . . Powerful 


General Products 


5%” Diskettes 10 up 100 up 
SS/DD (100% certified) 1.75 1.55 
DS/DD (100% certified) 2.50 2.30 


MODEM Novation 103 Sman-Cat ..$210.00 
MODEM Signalman Mark 7 (RS232). 115.00 


STORE HOURS: MON.-FRi. 9:00am to 6:00pm 
Mail Ordar—Min, Order S10, Viena or MasterCard plegas Include gexperatian date), Add $2.00 lshiaping and handling) for 
first 3 pounds plus .50 for each additional pound to your ardar. CA residents add Calif. sales tax. 


Features: «Anti glare screen • Attractive | 


case * Std composite video input, also out- 
pn for second monitor *2 
andwidth * High resolution; 1,000 lines or 
132 characters across « Adjustable contrast, 
brightness, V/H-hold, V-size, H-center * Input 
impedance: high or 75 ohm: Passes FCC test 
for computer equipment « UL approved 
Compatible With: IBM, IBM PCjr, Apple 11, 
Apple Ite, Commodore, Columbia MPC, 
Eagle, Radio Shack, Sinclair/Timex, and 
mora. 
3-up 
Call 
Call 


DEALER INQUIRY INVITED 


| MX COMPATIBLE PRINTER 


259.00 
RAM & ROM IN STOCK .... 


Call 
Mother Boards & Card Cages 
SLOTS Gare Bd KIT 
6 $19.00 $44.00 $59.00 $84.00 
8 24.00 56.00 81.00 116.00 
12 29.00 75.00 110.00 150.00 
1OMHz. No termination. Indiudes power indicator and 
wining for muffin fan. Uses OK connector for solderiess 
instalistian and removal of Gower & resat lines. 


SX-80 dot matrix printer 


MHz video | 


АЕТ wfCAGE | 


Addressing allows for multi-memory 
board set-up. 4independant 16K Blocks 
make easy use with multi-user sys- 
tems. Any 2K RAM may be replaced by 
a 2716 EPROM. 


| SBC-880 Z80A CPU, A&T 


SBC-880 280A CPU, Kit 
4MHz 2В0А CPU boards with 
RAM, ROM & Serial/Parallel Ports. 


| UFDC-1 Floppy Controller, A&T 


UFDC-1 Floppy Controller, Kit 
The UFDC-1 Floppy Controller uses tha 
WD1795 chip which runs either 
and/or B'"/5'A" Disk Drives. 


| CLOCK CALENDAR A&T......... «44 115. 


CLOCK CALENDAR Kit .......... 


This S-100 Clock Calendar Board has 
4 interrupts, Time, Day of Week 
and Battery Backup. 


Call for S-100 Quantity Discounts 


Special Sale Items 


| SUN-721 S-100 Prototype Board ..... 9.95 


SUN-722 Apple Prototype Board.....5.95 
See cur January 7 BYTE Ad lor abave item 
descriptions. Guindites ara limited. 


SATURDAY 10:00am to 5:00pm 


Circle 311 on inquiry card. 


Corporate & Institutional Buyers Welcome 


We accept purchase orders from well qualified corporations & institutions. Place us on your bid list, Cail for our Buyer's Guide. 


SERVICE * SELECTION * SATISFACTION * SAVINGS 


Those are four very important words. To you as a customer and to us as a business. If you're just shopping price you'll find dozens of outlets io buy from. But 
if you're shopping vaine you'll search for a supplier with those four words to offer, not just one! We've been in business /onger than 9090 of our competition. 
Wonder why? We practice those four words; we offer a wider more popular collection of hardware and software, we have one of the best satisfaction 
guarantees, and of course our prices are very competitive. Go ahead . . . shop around. When vau want more than just a price, shop with us. 


TOLL-FREE FOR CREDIT CARD ORDERS Only 800 854 6654 


If you have a major credit card, call our Credit Card Order Department, Toll-Free, 
24 hours а day, 7 days a week. During the hours of 7:30 A.M. to 6:00 Р.М. PST 
(Mon-Fri) an operator will take your order; other hours, just TUE your order to our 
IN CALIFORNIA, ALASKA & HAWAII 
ca. 619-460-6502 
Circle 1 on inquiry card. 


automatic ordering service. In most cases, we'll process and ship that same day. 
This Toll-Free number connects to the order desk only. For other business, in- 


quiries, or technical information please call our Customer Service Department, 
weekdays, 9:00 A.M. to 5:00 P.M. PST: (619) 460-6502. 


IBM ADD-ONS PRINTERS | COMPUTERS | MODEMS | 


AST Research | Untess otherwise noled. all of the printers listed | BM Anchor Automation i 
An AST Boards come witi SuperOeve SuperSpmei,— | have parallel interfaces. Pr; with 256K ar XT call Mark VII 300 baud 115 
and one year warranty | Columbia Mark ХИ 1200 baud 275 
SixPakPlus GAK upgradable to 384K wilh clock Dot Matrix 1600-1 ог 1600-4 10mb w/sottware call Hayes 
calendar, senal and parallel ports ИВ тө РА Columbia VP complete portable call em ш 10 
ame por! орпопа! 265 cps 10 cg 
MagaPius 11 64K upgradable to 256K for more with 1550P 120 cps 15" erg 039 О ащ "иие sul "^ — Ша Айн ermal этен ЧП 
MegaPak) wilh clock calendar and senal port fo : ; н 
ірагалег. дате, or second serial port ophonal) 265 рн TE ! зрад GRAFTRAX-PLUS "m Fr kin . & PÛ + wit0mb = занни e ble E 
MegaPak !28K (not upgradable} 225 RX-8OF/T ‘aD tps in T cal rankiin Apple compatitite sysiems са Micrompdem ile 235 
MegaPak 256K 275 | ЕХ-80 160срѕ 10 cg Call NEC org " à; " Novation 
"D Plus M wilh clock calendar and serial pori FX-100 160 cps 15" tig Call NEC 8201 piae RO ems ag ACCESS 1-2-3 (EH аала) mode! writ Crassiaik 
(parallel. game. or second serai port opuonai) 115 | Tractor lor FX-80 30 T s ed 335 
Parallel, бате, or second Serial Port for any AST Epson 10 IBM Parallel Cable an ауа PC compatible sysient call Smarteal 103 300 baud 175 
haar {Specify heard) Agea | Okidata | api pen 2 1200 baud Jiu 
i Microline 82A 120 cps 10°‘ cr call | pplecat | 
бак Memory upgrade increments lor any AST | eram g5 te ope 10" e Em IBM SOFTWARE Pme dios 
boardi that rs upgradabie) 60ea | Microline 83A 120 cps 15" crg call Promodem 1200 369 
Conneclall connecter bracket 15 | Microline 93 160 cps 15 erg call Amarican Training Inll SSM 
Amos k ; Містоме 84AP 200 cps 15" erg call nmi SUN software training Vsus Re Transmodem 1200 499 
oar 459 uadram 
Hercules Computer — Quadjet 40 cos В $^ ceg colo 899 deri ne Ж , а DISK DRIVES 
ercules Graphics Car ar Micronics а 
[with paratiel роғ] 339 | Gemini 10X 120 cps 10°" ctg 280 | А001-18М Connection 144 ; 
Огарт.Х Software 45 | Gemini 15% 120 cps 15" crg 379 Ashton Tate CDC 9409 {IBM} 239 
Keylronics Delta 10 160 cps 10°’ erg 419 | Base Il 385 | Tandon TM 100-2 (IBM | 219 
Typewriter style keyboard(KB5150) call | Delta 15 160 cps 15 erg 589 Friday 199 COC 9428 | ^ herghl) {IBM} 229 
Deluxe keyboard cal | Toshiba ВР! Personal Accounting 139 Teac FD55B | ^ height) ПВМ] tgo 
Koala Touch Tablet w/soitware 85 | 1340P 160 cps 10^" crg 769 | Continental LMS 54-390 (Apple) 194 
{Connects 10 дате pori) 1351P 160 cps 15" erg 1529 "E اا‎ a ed ІН Disk Bu eller 
Maynard Elacironics Translar Рг Lass Mar) пгагпаі or External і ) 1249 
Papey Dusk Contraiter 175 | 31Scolor Socos 10" со SPECIAL |. — 479 uiar TE rl taa! s 
1 coller е also carry Mannesman Yaily and NEC. 
(with рагайе! port) 229 Lalus 1-2-3 319 INFORMATION 
E Liter Quat es aes ” 
ultiDvsplay Card (color & mono 389 | С. loh 
сен } Slarwnter 40 cps 15°‘ crg 999 bra A FREE! Buyer's GUIDE 
of Graphics Board 200 | Prinimaster 55cps 15" Cr 1245 3 1 
S884 64K Mulituncton Cac 309 | Dalsywriter 2000 40 tps 18° cro 995 | Microrim A: Base 4000 329 ind ни ы trig d Res 
nironics / Frederic nax agb: A 
сеи fwith Color Magic) 389 - ү а cps п. єгў 435 ge id nu with Mouse 2 low to advertise prices and some 
r Я ^ а 
We arp 2 № fine Quadram Dealer Juki 6100 Es 13 tig 538 Microslut Crasslalk 199 handy comparison charts. To 
- ey by Rossso i 
expandabie to 384K. wilh clock calendar. parallel. E 5 m n. с A Sofware Produels Тап us with your name, address and 
senal & game port. 1/0 bracket. and mis MC ps 1? crg Onen Access a9! type of computer you own or plan 
soilware ics ч 
64K Memory upgrade increments for Quadram | 2050 (for Bid) азо. iin 99 fo buy, Ор EP (IS) АДӨ 
анне Enea | 2290 {tor IBM) 1505 БЕ File 59 NOTE: Operators cannot accept 
Microfazer Printer Butler (par j w/copy MP 64 (BAK) киносу PONAM Tomar. pls Report 99 Mae а the ZU € nk 
оош cres 1 MONITORS quero AN 
| : : 
Quadco of |} (add-on 10 Quadcolor 1) 205 Могаплп suggesting monec Ми (BM see romaan. | Me IBM РС. Send for our 1944 Buyer's Gulde. л ул 
ime AM papam tras OME SS | ве wn йи Естре ens APPLE ADD-ONS ШЕМА но: 
Quadisk (various Sze 10 72 meg} call | Amdak Я а: = 
ste es 3006 12 Green monochrome jag | ^ —— SATISFACTION = 
RIOPIus 64K jupgragabie to 384K} with PC ac- es MS. юн NEA ano пвм) Ex Dvspalcner seral RS-232 card 85 = GUARANTEE = 
celeralar. clock Calendar, Seria! and parallel port, Color | Plus 12" e col CPM Card Plus [7-Card w/ СРАМ 3 0) 279 As Wa guaranias every itam in this —— 
and "Connectal type bracket ا‎ plus i2 “HOR ud ae 2-Card Il 119 <= advertisement for 30 days. If, for <> 
amg io оми 299 | Comrax Darkslar Snapshot Il copy card 65 pS? any reason whatsoever, you ага GES 
Cait for p кас ы вети 349 | S600 12" Amber or green monn ПВМ} 149 CUN "н NU Tw ru "n :ا‎ — с) 
i pilcard w ' CP? == dise purchased from us, we want > 
Tecmar scr Es 4 x 240) 469 Soltcard Plus w^80 col card. w/o 1БК 425 = you to return It to us. We will ex- > 
Graphics Master 539 SR-12 12"' RGB (690 x 480] call Premu Sysier w ZB col card & HÊK 459 [<> change it for exactly whai you => 
Sk DISKETTES Lifetime Warranty DS/DD 26 | MAX-12 12 ° Amber monochrome fin MY 188 CUM PE 129 D> Defective sofware кау оту bs Cm» 
3127 Butler Board fer use wih Grappler 129 B copyrig aws. For а full <> 
" ME Amber or green mono (BM) 155 Vidax к= diso neum he I posue ami та 
MOR Watt nn verti 6 гесергастех 45 120 А Videnterm 80 cowna иеп Switch 229 p——o terms o1 sales pleasa write or call =, 
ne Гета zd ta 5 i wein A 59 кы. тв тн Dads ike Urraterm 132 стите card 269 рожа ^19) 460-6502. me 
ach walt uni. иле INIG @ J receptactes 69 | RGB 420 Super fr-resoiutinn RGB 479 | We also carry many popular softwara packages for TE = 
Orange power cord. fine filter & 6receplacies 99 | Wa also carry NEC. ВМС. and ZENITH. the Appts, ee UU | | ll ОШ NN 


TERMS: Ail prices listed raflact а 5% cash discount for pre-paid {non-credit related) cash orders, For fastes service, send a money order, cashiers or certified chack. Personal checks allow 
3 weeks to clear. We accept VISA, MasterCard, American Express, Diner's Club and Carte Blanche (add 3%). Purchase orders from well qualified corporations and institutions are accepted: 
it not pre-paid with PO add 5% їо ad prices, terms are 2% 10, Net 30. Shipping, handling à insurance charges add 3% of merchandise total (min. $5.00). California destinations add 6% sales 
tax. Forelgn customers please call or write. Returns must include all original materials and be in new and rasateable condition for full refund. Ail equipment is new, complete, and warranted 
by the manufacturer. Prices and availability subject to change wilhoul notice. We are nol responsibla tor typographica! errors or ommissions. 


8338 Center Drive * La Mesa, CA 92041-3791 


(619) 460-6502 


Circle 73 on inquiry card. 


X. 
VS 


Ae 
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RICES SLASHED BELOW 
ALL COMPETITORS! ! 


PERSONAL SYSTEMS 


APPLE SIEMENS OKIOATA 
Apple HE Starter System $1325 FD 1008 МЇВ2А,10"”сагпара............. $ 299 
FRANKL TANDON MLB3A, 15" carriage ,............ 559 
KLIN __ Thi .00-2 for IBMPC МОӨ2Р,160срз................. 429 
Ace 1000 wicotor $ 799 TEAC MLB3P, 160срв................. 699 
Ace 1200 widrive 1399 ; : Cc. ITO 
m MS узу Do А 120cps $ 329 
IBMPC ВАК. 1 Drive sio9s Drives For Apple & Franklin  Prowriter 111550 AP, 15" 120cps ... 545 
IBMPC 64K, 2 Drives 2224 MICRO-SCI Starwriter F30-40PU, 40cps ....... 988 
— A2 $ 200 Printmaster F10-55PU, 55cps ..... 1299 
МВС 550/1 drive & software $ 795 QUENTIN RESEARCH т cri — 
DISBI A Y MBC 555 w/2 drives. more sttwr 1179 pp'ew ate FXBO 10" 160cps “ААД die d рио 520 
MONITORS | TAVA tie eee FX100,15"1806p9 I, 699 
1 Раг & 2 Ser. Ports, 128K, 2- 320K Drives, Elite Il JUKL 
че! Color Card & Composite Monitor $1845 Elite 111 6100LQ 15", 18cps w/propor. spac..$ 449 
Р12{12”бивеп}................. $ 125 | TOSHIBA 
= = А. ZI 129 IBM/APPLE ACCESS. PRINTER P1350(1) Dot Matrix, L.Q., graphics .$1495 
ШЕ. Wiper. s ss AST RESEARCH \ ACCESSORIES (ug ттн e es 
Hi-Res. 12" Amber .............. 95 Mega Plus Il. x a e 4 au. 2: M LÀ ORANGE MICRO MOL, 3 SRM 795 
AMDEK GombéPlius. ...ccaraspacascacas 269 bl "О. ый как ee ee $ 119 
kn "-——— $ E 64K MEMORY UPGRADE Bultiered Grappler +, 16K exp. B4K . 169 
VAOAdorBMPG 5 165 БАК.9сһёрз.................... $ 55 FOURTH DIMENSION IF YOU SEE IT ADVERTISED 
Color I, 13" Color Composite . .. ..- 2899 MICROMAX Par. Card & Cable lor Apple .......$ 49 FOR LESS, CALL US FIRST 
Calor MG „еер нее оаа 399 Viewmax 80Е, 128K 80 col. card FOR LOWEST QUOTE! 
BMC eee $ 129 Okidata for BZA &92...,......,.. $ 49 
12 UW (12" Green} Al 298 $ 89 fot Applell ОРУТ ШЛУ» зә; 139 Juki Bi-Directional .....,.......- 129 MAIL ORDER: 
9191 Color Composite ........... 229 PC PEACOCK Toshiba Bi-Directional .....,... .. 199 12641 S. Hawthorne Blvd., No. 585 
NEC Color Graphics Card w/Printer Port .$ 269 MICROTEK Hawthorne, California 90250 
УВ 1201М,80с01......,.,........ $ 155 PLANTRONICS Dumpling GX GraphicInterface....$ 99 ORDER DESK: 
JB 1205M(A) wlaudio ............ 165 Color + Воагй.................. $ 379 DumplingGXwA6K ............. 149 М! F 
JC 1203H Res Color IBM comp... 465 Additional Buffering, 16K : . . . . .... 16 | A (213) 514-9019 
TAXAN IMODEMS PRACTICAL PERIPHERALS iie kd eii AD pare 
"rct DENEN 109 Міс/Виѓ IP, 16К..........,....,. 145 d DOC 
RUY (12" Amber) ОТ 1 119 ES is A $ 499 MicrBul US; 16К................. 149 Certified” Checke or. Wire атата Bp 
PRINCETON GRAPHICS 1200 Bor IBMPC ,...... ........ 409 CABLES CA es. add BY. Tax Prices sutject to Change, 7 
HX12, RGB for IBM ..... M e 5 47 Any Computer to Parallel Printer...$ 29 


Micro Modem ПЕ w/Term. pkg. ...... 259 


DO IT YOURSELF! 


an IBM® PC/XT Compatible 


To start, you need a high-quality Switching Power Supply and a heavy duty Mainframe 
to cabinet your Cpu Board, Power Supply, Cards, Drives, etc. 


= #HSC 130-40 **5V/15A, +12V/4.2A, —12V/0.25A, -5V/0.3A 


SN eBuilt-in Fan 

j N peo. '  ePower Switch 
* s * Cables w/Connectors for Cpu Board and 4 Disk Drives 
Switching Power Supply e2 Switched AC Outlets for Printer & Monitor 


eOne Full Year Warranty БАК D-HAM 


4 | "— eHeavy duty welded steel 
p : Е ra e2 Full or 4 Half Height 150ns 84/11 
$119.00/ea. Disk Drives allowed 


eIBM® Look-alike 
DEALER & OEM?’s INQUIRY INVITED 
ТУТ, FORTRON СОВР. Dealer & OEM 415-490-8403 


Ы End User 415-490-81 71 
„а 4447 ENTERPRISE ST. Foreign 415-490-3265 Har va É 
| AN FREMONT, CA 94538 TLX 176632 ру. ш ува 


Terms: Shipping immediately from stock usually, or within 4 weeks if run out of inventory. Minimum $5.00 shipping + handling. 
Personal check requires 2 weeks clearance before shipping. 6.5% sales TAX required for CA. residents. 


480 BYTE * JUNE 1984 Circle 381 for Dealer inquiries. Circle 382 for End-User inquiries. 


74LS00 74500 GENERAL PURPOSE BOARDS WIRE WRAP WIRE 
744500 60 2415166 250 BLANK BOARD — HOLES ON 100" GRID, No ETCHED CIRCUIT WIRE KIT at 59 95 
74LSD1 6D 7215358 135 € | ч EXCEPT CONTACT FINGER 200.3" 250.35" 100-4" 45" 5", E" 
e e bre hes 74S03 75 No Contacts Size Contact Centers Price WIRE KIT #2 524 95 
74—504 75 74.5173 150 | ^os 25 Р 441-1 22:44 45 xê" 156 995 нз о а CON" 
741505 75 74.9174 150 | улеа р Р 442-1 22 44 45 x9 156 1095 ONS о бл? 
74LS08 75 74.5175 150 | ыс = P 721-1 36 72 45 x6 100 9 95 SPOC S AVAILABLE IN RED. BLUE 
E, d 7405181 250 74510 95 Р 722-1 35 72 45 х9 100 10 95 YELLOW АМО BLACK 
741.51 | 7405190 145 
io A B am M 7481 1 95 0— SUBMINIATURE CONNECTORS Р = <0 329 
beri s b pde. as 74820 95 Description Soider Cup ront Ange PC Mounting Hoad ce a 
7.614 125 74 5194 145 ne 95 Pin Socket Fin Socket Grey Slack 500 1325 
74.515 75 7405195 135 | 74532 95 Part No RDXXS | OXXCGY) DXXC 1000 2195 
741521 79 7415197 135 74540 95 15 205 360 5 40 155 
741.522 75 745221 135 | 5484 95 25 | 250 3 25 150 ‘ent ves | mun IC SOCKETS 
74LS26 75 7445240 185 3 ч : 
74L827 75 74522 wes | bes S vie i3. = 10 95 295 | ==- WW WIRE WRAP 
74LS28 75 745243 185 | 34573 EA : 7 : Й? 350 "v 1-99 100 
74.540 75 74LS244 225 | мз 155 MODEMS 8 PIN WW 55 45 
744.542 95 745245 395 | 745112 125 14 PIN WAV 65 55 
74LS48 85 745247 165 | 34513 125 SIGNALMAN МААК I RS 232С, 300 BAUD DIR CONN 8900 | 16 PIN WW 65 55 
74LS51 60 7465248 165 MERIK Vi IBM COMPATIBLE 300 BAU 
745114 125 D. 199 00 18 PIN WW &9 79 
74LS54 60 745249 165 | 45124 365 DIR CONN AUTO ANS:DIAL 20 PIN WW 100 
741 555 60  74LS251 175 MARK Vil RS 232C. 300 BAUD DIR чо 
741573 95 7405253 175 | 745183 — 95 MUR on CONN 13900 | 22 PIN ww 115 1 05 
, ГА 
74LS74 1.42 7408258 150 | 745134 125 MARK Xil RS 232C. 300 1200 BA qupd Нч ics 
165 UD. DIR 35900 | 28PIN WW 145 135 
TAL STS B5 7445259 295 745136 CONN AUTO ANS.DIA 
225 'DIAL 40 PIN WW 1 89 1 69 
741576 95 745260 115 | 745138 ADAPTER 115VAC to 9v DC 
741 578 95 74521 375 | Mews | «4 9 00 LP LOW PROFILE 
D^ UM oco AM | mM 3 HAYES IBM PC SMARTMODEM 12008 Р! Hie A а œ 
74585 125 745273 175 25 ugan 44900 | BPINLP Н 10 
4 95 74.5283 7458157 195 SMART MODEM 1200. AUTO ANS DIAL 1200 BAUD, А5222 475 00 18 PIN LP 18 16 
74LS82 125 | 345158 
74LS95 95 746293 125 | 742100 285 SMARTCOM 1 COMMUNICATIONS SOFTWARE 7800 | 22 PINLP 28 24 
74LS96 125 745295 165 ELNA Hu 24 PIN LP 30 26 
75107 — 78 749098 165 | мум 225 BARE BOARDS GNNEETOR Fui ra © x 
74125108 du 495 | 525 CONNECTORS 40 PIN LP 4B 38 
7TALS 73 95 745324 215 | 345188 355 Р 25145 25 x45 250 PIN WW 4.95 | 64 PIN LP 4 10 
IH К эт 2.55 745194 255 P 45 x 65 45"x65 495 PiN ST 295 
74L51 LS348 255 P 45 x 85 45 x85 650 РІМ WW 595 
74LSY23 135 745352 185 | 245195 255 P 45 x 170 457x170 1195 PIN ST 695] Tel: 1-(800)-821-3628 
ANB B xm te | Gas lem see 0$ 
; D- MIN 
Sus 88 Fass 12 745240 295 kn. SUBMI IBE PARES JUMPERS 
745132 135 7453566 125 S - 100 BOARD {53° x 107) HOLES ON 1 R ingte Male 1200 
TALS136 95 7415368 95 36' Male to Male 78 95 
748251 225 d 
74.5138 310 745373 250 Р 100-1 с 25D0P60D0P 60 Male їс Male 1995 
soc - E 10. Re. e Бай SAEI 1595 | 25053605 36 Female to Female 18.95 
1445145 175 7415375 125 | 245257 185 e siint oi 2295 | 25056005 B0" Femal 
7415148 175 7405377 195 | 248228 195 dine —— 2295 | 250Р360$ 36" Ru UTE s 
; 745260 125 € 
7445151 125 745378 255 | > 250P60DS 60" Mal 
45280 295 ale to Femaie 18 95 
74 S153 7.25 745385 195 | | 
7415154 170 745379 255 748283 395 FLOPPY DISK DRIVES 
basiss — 125 талас 125 | 745267 395 из FOR APPLE Ili & Ile} FOR IBM Р/С 
7ALS156 135 7415381 395 | 745288 395 тра proud Ss 
74L5157 125 7415390 255 | 348373 355 jou i SA455L 5, 320KB Hen 2090 | 16K RAM CARD|MULTIFUNCTION 
CAE EHE E E. CRE p 
: ig DOS PM 128K. 2 
78161 1.25 748424 395 | 242387 395 Tandon TM100-2A —-— MONTE — 1 pem $39.» Serial Part 
745162 125 7415640 745471 195 Visrcalc PASCAL ! Parallel Port. 
| 395 | 745472 795 FOR APPLE lI AND Iie 1 YR. WARRANTY Real Time Clock 
1445163 125 7405668 275 | 745473 795 
7ALS184 165 745645 495 | 345474 595 Handwell HO-40 5. FullHigh 175 00 5399.% 
TAS 765 125 74L5570 2.50 Handwell HSD-80 5". е High 185 GO A | ПА | 
FASB 250 | "5475 995 MONITORS n E 
мно | -— Compatible Color Graphic 
L] 1 a А È 
Taxan 12 n к hm Disk Drive Display Card 
Taxan color monitor Vision 420 55000 5175.20 5270.90 
Тахап color monitor Vıston HI 50000 à 
STATIC | SOUND CONTROLLER 
RAM CHIPS ^ WATT rd CARD $49.*5 64K MEMORY 
2101 کي‎ -— FROM 1 OHM TO 10M OHM S EPROM EXPANSION KIT 
5101 76489 8.95 50 pcs 99 02 ea peedy for IBM/PC 
ase AY3-8910 9.95 ИМ рь ж 09ea | APPLE II Programmer 
на AY3-8912 12.95 1000 pes e VA ed lor Apple II 552. 
2147 5000 pes 42 50 009 ea PP 
11 " 91 49.90 e 
2764-300 9.95 | 6116-3 AWATT 5% CARBON FILM 42. Stick 
27128-250 25 85 6156-2 CRYSTALS 50 pcs 125 025 еа $32 00 Programming 2716. 2732. Joy 
TMS2516 495 | 6116LP-4 n 100 pcs 235 024 ea 2732A. 2764, 27 128. for IBM P/C 
TMS2716 795 | 616.Р-3 1 Omhz 1000 pcs 11 50 012 ea 2516, 2532. 2564 535,10 
TMS2532 595 | 61761Р-2 1 8432 5000 pcs 52 50 011 ea in 30 seconds. software A 
1984 ІС DYN. RA +e tub RIBBON CABLE -—— M habe ria 8087 
Master Manual sie 105 2 4576 GREY COLOR CODED hardware required. 
бо 
$79.95 plus | 4116-150 2.25 | 2758, ud н =. “© C ОЛУ EPROM ERASER | MATHEMATICS 
155.00 shipping | 4116-120 295 C NES —- 65 ‚зо T25 General Industries CO-PROCESSOR 
4164-200 675 6 173 4 90 250 7% 
MISC | 16-150 695 2 ш ыл Hen o $37.50 $199.70 
6502 4.95 B эв 6% 1% 1005 SUPER COOLING 
68000 49.95 ri 0 а 15 12.00 ? 56 2275 FANS For APPLE $39.50 тетт 
8748 24.95 € 435 15 50 4 00 27 № WITH SURG А eS 
6255-5 5.95 a CENTRONIC PRINTER CABLE — 1295 
825123 2.55 —— CENTRONICS TERMS For shipping inciude $2 00 for UPS Ground or 53 00 for UPS Blue Label Air 
825129 2.99 а 73863 RIBBON Items over 4 ibs require additional stupping charges 510.00 minimum order 
825131 3.99 a CONNECTORS 
983422 8.95 2 Е E us CEN 36 М 875 IBM 15 a trade mark of International Business Machines Согрогапоп Apple 15 а trade 
93L422 9.95 N mark of Apple Computer 
93425 3.95 = TEC. Price 15 subjeci to change wilnout nolite 
93427 8.95 g 
D2)25AL-2 395| кайна КЕ 1-(800) 821-3628 
D2104 1.95 + Electrolytic 
AY5-3600 12.95 Е + Tantalum | | orp 
6810 395 ] « Mylar 


8304 


3.95 + Monolithic | 4962 EL CAMINO REAL * LOS ALTOS CA 94022 * (415) 962-9265 
TXL 171947 HANDWELL LTOS 


JUNE 1984 * BYTE 


Circle 151 on inquiry card. 481 


SPECIALS on INTEGRATED CIRCUITS 
6502 @ 4.90 6520 @ 4.00 6522 @ 5.00 4116 @ 1.85 
2532 @ 590 2716 @ 445 6116 @ 645 4164 @ 
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Anchor 
Automation = 
Signalman ~ 
MODEMS 


FREE SOURCE MEMBERSHIP WITH SIGNALMAN 


All Signalman Modems are Direct Connect, and provide the 
best price-performance values. Dealer and OEM inquiries 
Invited 


Volksmodem with computer cable 


Mark VII Auto Dial/Auto Answer 09 
Mark ХІІ Smart Mode! 1200/300 279 
DE HAYES Smartmodem 219 

519 


DC Hayes Smartmodem 1200/300 _ 


PROM QUEEN for C64 or VIC 


130 
SM-KIT 64 Hey See & disk utilities 45 
STAT Statistics Package for C64 95 
Solid Oak 2 Level Stand for C64 ar VIC 29 
C64/VIC Switch (networking) 129 
BACKUP V1.0 tape copier for C64 or VIC 20 
CARDBOARD/6 Motherboard - VIC 64 
CARDBOARD/5 Motherboard - C64 56 
CARD PRINT G Printer inl with Graphics T9 
CARD PRINT B Printer Interface— C64/VIC 48 
CARDBOARD/3s Motherboard - VIC 22 
CARDCO C64/VIC Calculator Keypad 32 
CARDRAM/16 RAM Expansion - VIC 49 
Complete CAROCO Line in stock 
CIE and VIE IEEE Interfaces in stock 
MSO Dual SuperDisk for C64 or IEEE 910 
MAE Assembler for C64 50 
Koala Pad Touch Tablet—064 or VIC 15 
CEC 4/12 Analog ta Digital 4 chan/12 bil 179 
MULTIPLAN for C64 79 
Dust Cover for C64 or VIC 6 
Grand Master Chess for C64 19 
COMAL Language for C64 14 

with spriles, color graphics, sound, turtle graphics. 

BusCard 11 from Batteries Included 159 
ULTRA BASIC ~ 64 with Turtle Graphics 37 
Super Disk Ulilily = C64 — includes backup 18 
MicroChess — C64 ~ 8 levels of play 17 
HES MODEM with software for C64 45 
Commodore 64 Programmers Reference Guide 16 
WoniPro 34-/64 with Spellright 85 
ViControtter (also C64) - BSR Controller 50 
COM VOICE Synthesizer for C64 or VIC 139 


VIC products in stock — call for extra discounts. 
Victory Software for VIC and CB4 in stock. 


epi a ee ee eS шсш. 


APPLE—FRANKLIN ITEMS 


FRANKLI N—complete line in stock 


QUENTIN Drives for Apple/Franklin 189 
Swapper Stopper 26 
automatic swilch between paddles and joystick 
KRAFT Apple Joystick 40 
Krafl Apple Paddle Pair 30 
Koala Pad Touch Tablel-Apple/Franklin 90 
SPINNAKER Software in stock 
Broderbund Software in stock 
16K RAM Card for Appie 59 
Muiliplan— Microsoft 179 
Solid Oak 2 Level Stand for Apple 29 
Serial Card for Apple 89 
MPC RAM/BU column card for ile (AP/TXT] 139 
780 Soficard and CP/M (Microsoft) 235 
AB 80 Column Card with Softswitch 95 
Parallel Printer Interface/Cable 69 
Microtek and MPC Interfaces in stock 
Grappler + Interface 135 
DC Hayes Micromodem 1i, Пе with Smartcom 245 
PFS: File or PFS: Report nr PFS: Graph 95 
Videx ВО Column Card 208 
Apple Blue Book 19 


215-822-7727 
252 Bethlehem Pike 
Colmar, PA 18915 


482 


BYTE * JUNE 1984 


A B Computers 


[dcommodore 


See us for Personal, Business, and Educational 
requirements, Educational Discounts available. 
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PETSCAN | $245 base price 


Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con- 
figurations. Base configuration supports 2 computers. Addi- 
tional computer hookups $100 each, 
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COMPACK/STCP $115 


Intelligent Terminal Package for PET, CBM, C64 
Includes ACIA Hardware / STCP Software 


ача eee usur mid Rc e et чш ч Re 9‏ س ت سس 


MSD Dual Super Disk for IEEE or C64 970 
replaces 4040 drive 
SCREENMAKER 80 Column Adapter for C64 139 


Provide big screen capability for business applications. 
Copy-Writer Word Processor for C64 49 
Full-featured package with 800 lines of text in memory. 
Includes double column printing, graphic capability, full prin- 
ter support. 

Special Screenmaker/Copy-Writer Combo 179 
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VICTORY Software for VIC and C64 


Metamorphosis 16 Creators Revenge 16 
Labyrinth of Creator 16 Galactic Conquest 16 
Kongo Kong 16 X Annihilator 16 
Chomper Man 16 Grave Robbers 13 
Bounty Hunter .16 — Adventure Pack | or M . 16 


PAPER CUP Word Processor — СВМ/С64 60 
ORACLE Data Base from Batteries Included 89 
SPINNAKER Software C64, Apple, ІВМ, Atari 

Computel’s First Book of PET/CBM 11 
POWER ROM Utilities for РЕТ/СВМ 78 
WordPro 4-- - 8032, disk, printer 285 
VISICALC for PET, ATARI, or Apple 189 


Compute's First Book of 64 Sound & Graphics 11 


SM-KIT enhanced PET/CBM ROM Utilities 40 
PET Spacemaker Il ROM Switch 36 
Compute's First Book of Games 11 
Dust Cover for PET, CBM, 4040, or 8050 B 
CmC Interfaces (A0A1800, ADA1 450, SADI in stock] 

Computel's Reference Guide to 64 Graphics 11 
Computel’s Machine Language for Beginners 11 


HES Software and Hardware in stock 


ee tt سا کا‎ re et tt te on e er PE ee Se vo a e e e = 


FlexFile for PET/CBM/C64 $59 


DataBase, Report Writer with calculations, Mailing Lists. 
Easy to use, and can be modifiec modified. — 


hom e эк тузе ей en e e mom чк Я 


FORTH for PET/C64 tul FIG model — Cargile/Riley 50 
includes all FORTH 79 Standard extensions, structured 6502 
assembler with nested decision macros, standard 16x64 
Screens, ability to read/write BASIC sequential files, sample 
programs, introductory + reference manual. 

Metacompliler for FORTH for independent object code 30 
Floating Point for FORTH 


See See Sees Se ш шш ш ша аш теин aner ee eS шш тз акт ши п annn ARR en nma AE 


KMMM PASCAL IV for PET/CBM/C64 
Virtually full Jensen-Wirth implementation is now suitable for 
advanced placement courses. 

EARL for PET/CBM/CG4 disk-based ASSEMBLER 


m fere ome eme Fe de pep eh a dne ee ee Se mee e 


SuperGraphics — BASIC Language Extensions 45 
Fast graphics, sound, turtle graphics routines for PET/CBM. 


RAM/ROM for PET/CBM 4K $75 BK $90 
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59 


COMAL Language for C64, CBM, PET 14 
Smart Terminal Sofiware for C64/VIC 10 
CBM Public Domain Software ~ C64 27 disks 75 
STAT for PET/CBM/C64 and Apple 15 


Comprehensive Statistical Analysis Routines 

includes complete file handling capabilities, summary statis- 
tics, confidence intervals, hypothesis tests, exponential mean 
tests, multiple and power series regression, analysis of vari- 
ance, histograms, and non-parametric tests. 


lA 


PageMate 60 Command Word Processor 
Full-featured package for all Commodore computers. Full 
screen editing, and supports disk, tape, and all printers. 


DISK 
SPECIALS 


Scotch (3M) 5" 55/00 10/ 2.10 50/ 1.90 100/ 1.86 
Scotch (3M) 5” ds/dd 10/ 2.65 50/245 100/ 2.40 
Scotch (3M) 8" ss/sd 10/ 2.20 50/2.00 100/ 1.98 
Scotch (3M) 8" ss/dd 10/ 2.80 50/ 2.50 100/ 247 


We stock VERBATIM DISKS 
Write for Dealer and OEM prices. 


Sentinal 5" ss/dd 10/ 1.80 50/1.75 100/ 1.65 
Sentinal 5" ds/dd 10/ 240 50/ 2.35 100/225 


We stock Dysan disks 


Wabash 5" ss/sd 10/ 1.45 50/ 1.40 100/ 1.35 
Wabash 5" ss/dd 10/ 1.60 507 1.55 100/ 1.50 
Wabash 5" 05/00 10/ 1.95 50/ 1.90 100/ 1.80 


We stock MAXELL DISKS 
Write for dealer and OEM prices. 


Disk Storage Pages 10 for $4 Hub Rings 50 for $6 

Disk Library Cases. 8"—3.00 5"—225 

Head Disk Cleaning Kits 12 

AMARAY Disk Storage Systems in stock. 

Innovative Concepts FLIP 'N' FILES instock, 
CASSETTE TAPES—AGFA PE-611 PREMIUM 
10/.61 50/58 100/50 
10/.85 50/82 100/.70 
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systems 
ZVM-122A 99 . ZJM-123G 89 
ZVM-131 300 . ZVM-135 490 
1100 16-bit/8-bit System CALL 


Z29 Terminal (DEC and ADM compatible] 


7-150 IBM PC COMPATIBLE 
2-160 PORTABLE PC 
We stock entire Zenith line, 
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USI Video Monitors — Green or AMBER 20 MHz hi-res | 
Dealer and OEM inquiries Invited 


WRITE FOA IAM PC COMPATIBLE PRICES 
MultiPlan—IBM or Apple 

Quadboard for IBM available 

KOALA PAD Touch Tabiets—Apple, Atari, IBM, CBM 
Peachtext 5000 Software Package 199 
PFS Software for IBM and Apple in stock 
SPINNAKER Software C64/VIC, Apple, IBM, Atari 
VOTRAX Personal Speech System 

BMC 9191 Color Monitor 

BMC 12A 12" Green Monitor 79 | 
Dynax (Brother) 0X-15 Daisy Wheel Printer 
Brother HR-25 Daisy Wheel Printer [25 cps) 

коп Prowriter Parallel Printer 

Panasonic 1090 Printer with Correspondence Mote 
Gemini 10X 

EPSON, Okidata, Star Micronics printers In stock 
US! CompuMOD 4 ВЕ Modulator 

We Stock AMDEK Monitors 

A P Products 

COMPUTER COVERUPS IN STOCK 

BROOKS 6 Outlet Surge Suppressor/Moise Filter 
Surge Suppressor-6 outlet 

Electrohome 1302-2 13” Hi-res RGB Monitor 
Panasonic 12" Monitor (20 MHz) with audio 
Synertek SYM-1 Microcomputer 


Hewlett Packard 


Write LE Call for prices. р 


DATASHIELD BACKUP POWER SOURCE 5265 | 
Battery back up Uninterruptible Power Supply with surge and 
noise filtering. The answer to your power problems. 


ere o ee ll le a a س‎ 


ATARI — WE STOCK ENTIRE LINE 
SPINNAKER and Broderbund Software in stock. 


680 


CALL 
CALL 


179 


WRITE FOR CATALOG. Add $1.50 per order for United Parcel, 


We pay balance of UPS surface shipping charges on all prepaid orders 
(add extra for mail, APO/FPO, air). Prices include cash discount. 
Regular prices slightly higher. Prices subject to change. 


Circle LO on inquiry card. 
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THE РС SYSTEM SPECIALIST 


PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


SPECIAL OF 
THE MONTH! 


Ф aarc 


A Superior quality IBM PC Com- 
patible Personal Computer. Runs 


“ж.” DOS LL 20, 21, CP/M86® UCSD 


p-System? Runs Lotus 1-2-3® Multi- 
| plan? Word Star? PFS® dBASEIP and 


PERSONAL 

A COMPUTER 
PEA hont 

Month! 


IBM PC?COMPLETE LINE 


COMPLETE SYSTEM 
VERY SPECIAL PRICE 


64K, Two Disk Drives, Floppy Disk 


many more! Hardware includes 128K 
CPU, Floppy Controller, Two DS/DD 
Disk Drives, Video Monitor, Video 
Adaptor, Parallel & Serial Ports. 


Controiler, Video Card and High Res 


Monitor $2590 


256K RAM, 360KB Disk Drive, 
FDC, Video Monitor & Adaptor 10MB 


Hard Disk Sub-System. $3990 


SLIMLINE DISK DRIVE FOR IBM PC 
DS/DD 320KB By ТАМА CORP............. 


ADD-ON Disk Drive for IBM PCjr® .. 


жвн © @ b à п M э À oa 


CALL FOR LOW PRICE 


Suggested List $2395.00 


HARD DISKS FOR IBM PC: o 


10 MB Hard Disk Sub-System by TAVA CORP 
includes Software, Cables, etc. Internal. S1295 


MEMORY BOARDS 


CONOGRAPHIC 
High Res. Color Graphics Card ......... 


QUADRAM 
Quad Card. Fully pop. 256K 


PRINTERS 
DAISYWRITER 2000 


$08 à 8 п me @ боа b à 4 cà п P» o9? (ào, » 


OKIDATA 


$425 84А 
$650 92А 
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QUADLINK 
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AST SIXPAK 384H ....... 
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HERCULES Graphics Card................. 


APPLE Пе 


Computer System, Controller, Two Disk Drives, 
оо РЕ A era A E T SR 


$190.00 /............. 
$160.00 / 
$190.00  //]............ 


$340.00 
$690.00 
$390.00 
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DISK DRIVE FOR APPLE 
Slimline, or Standard 


PRINCETON GRAPHICS SYSTEMS 
DOM SECTOR. om ica au a aba a o aat E a 
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NEC TANDON TAVA IBM APPLE QCS MAYNARD —— LNW ROMAR TOSHIBA PRODUCTS AVAILABLE 


| BES" FRA A иш 
SWE E Чы ШЕ QTE SOE Шы 


| 631 E. First St., Tustin, CA 92680 


(714) 838-9100 


Circle 222 on inquiry card. 


ЭШМ FC ts a registered trademark of IBM Car 
“СВАЕ H:s a regisiered trademark of ASHTONTATE, Inc 
LOTUS 1-2-3 15 a registered trademark of Lotus Development 
Wordstar. Пат. Mattmerge are registered trademarks of Mrcropro fniernational 
Visicalc is a registered trademark of Vistcorp 


Muitiplan ‘s a registered trademark of Microsoft Corp 
PFS i$ a registered trademark of Software Publishing Co 
CA MÈS ts а registered trademark of диа! гаа inc 
MEDOS 15 a registered trademark of Microsof! Corp. 
UCSDp is а registered trademark of Saftech Microsystems 
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SUPER XT/SUPER PC 


FEATURES: 

*8088 16 Bit Micro Pro- 
cessor W/8087 
Co-processor 

*256K on board dynamic 
RAM with parity 

*4 CHANNEL DMA 

*8 CHANNEL INTERRUPT 

*8 ПО SLOT FOR SUPER 
XT 5(7) МО SLOT FOR 
SUPER PC 

* Same power connector as 
IBM PCTM 


SUPER 2000 


FEATURES: 

*128K RAM ON BOARD 

* 2-80/6502 DUAL CPU 
*RGB OUTPUT 
*DETACKABLE KEYBOARD 
*CPM/APPLE COMPATIBLE 


<== E d 
cum "» 
JEU | 

1. 64K RAM COMPUTER 


2. DRIVE SYSTEM | 64K COMPUTER 

3. DRIVES SYSTEM 11 64K COMPUTER 
4. DRIVES SYSTEM III 64K COMPUTER 
W/80 COLUMN & MONITOR 64K COMPUTER $1375.00 


CAN-80 


2-80 CPU 8 BIT 2-80 CPU MICROPROCESSOR BASE WITH EPROM 
PROGRAMER $376.00 ADD ON: X-PRINTER CARD 

WITH EP $9500 8K RAM CARD 595.00 SOUND CARD $85.00 

EPRON P MANUAL ONLY $25.00 

MANUAL 


CAN-88 


16 BIT 8088 CPU MICROPROCESSOR BASE $450 
8088 CPL 25% OFF FOR STUDENT (WITH PROVE) 
*40% OFF FOR 10 OR MORE EDUCATIONAL GROUP 
PURCHASE DISCOUNTS FOR TRAINING KITS ONLY 


Diskette Box 
$23.95 


$675.00 


$945.00 
$1150.00 


SUPER PC/SUPER XT BARE BOARD W/ MANUAL $100.00 
LOADED BOARD W/128K RAM W/O ROM $526.00 
EASY BOARD $225.00 
MANUAL ONLY $ 25.00 
8K BIOS $ 25.00 
LIMITED TIME OFFER COMPLETE SYSTEM: 

2-360K DRIVE W/ COLOR BOARD AND DYNAX 


$249.00 
MONITOR 


$ 79.00 
$ 25.00 


$350.00 


$1995.00 


a 


С та) "€ 


SUPER 5 35/407 $195.00 
Teac Drive 35/407 $225.00 


COMPATIBLE TO ІВМ РС/ХТ POWER SUPPLY 
65 W POWER SUPPLY $170.00 


100W POWER SUPPLY $200.00 
130W POWER SUPPLY $220.00 


SUPER XT/ SUPER PC 


COMPUTER CASE 
МЕТА!) $150.00 


COMPUTER CASE 
(METAL) $99.00 


KEYBOARD $150.00 
APPLE COMPATIBLE ADD ON 


*PCjr TM 
JOYSTICK $35.00 
GAME CARTRIDGE 
BARE PCB $8.00 
GAME CARTRIDGE 
BOX $8.00 


ATTENTION: SOFTWARE HOUSE, CARTRIDGE 
PRODUCTION AND MASK ROM 
SERVICE AVAILABLE 


ar 


IBMTM COMPATIBLE E 
B3key Keyboard $200.00 Pd 


Monitor Stand $32 00 


BUILD YOUR OWN 
COMPUTER SUPER 2000 
* Case S 99.00 
“Keyboard $150.06 
*Case/KB $240.00 
* Case; KB/PS $309.00 
*128K RAM Card $ 25.00 
* Mother Board (DUAL CPU) 

$ 75.00 

$ 18.00 


DD:ON.BOARD 


128K RAM CARD 
16K RAM CARD 
BO Column Card 
Auto Term 

Disk Controller 


BARE LOADED Parallel Graphic Card 
BOARD BOARD р (85-232) 


E 


IBM PC/XT, SUPER XT/PC COMPATIBLE ADD ON 


ADD:ON BOARD: 
“DSK PLUS 1/0: DISK CONTROLLER W/SERIAL & $60.00 
PARALLEL 


. ard 
$295.00 EPROM Programer 
С. TESTER 


о 4^ 40 Өз HAM‏ 00 مې 
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"Orrea Interface Cards 


*MONOCHROME GRAPHIC BOARD: HI-RES. 


$60.00 $399.00 


MONOCHROME W/720x348 GRAPHICS & 


PAINTER PORT 


"БОРЕА COLOR 1; COLOR GRAPHICS BOARD 
*ASYNC & BLASTER PROGRAM UP TO 128K 


EPROMS 
"PARALLEL PRINTER BOARD 
*EXTENSION BOARD 
"PROTOTYPE BOARD 


$75.00 
$70.00 


" $40.00 
$25.00 
$25.00 


$240.00 
$245.00 


$100.00 
S 35.00 


OTHERS 


Joy Stick 

RF Modulator 
Cooling Fan 

Koala Pad 

Power Supply (5A) 
Micromodem Ila 


005059 BDH 
668888 8888888888 


өз €^ 4n €^ 0 9 


Жото 
o ف‎ MH o ا‎ 


Shugart Drive 


PRINTERS 
Gemini 10 X 
Riternan (120CP5) 
EPSON F x-80 
EPSON F x-100 
Juki-6100 

Brother DX-15 
Brother HR-25 


$279.00 


Super 5 35/40T 
Teac Drive 35/40T 
MONITOR 
Oynax Amber 
Dynax Green 


SEND $2.00 


MODEM 

Hayes 300 (Baud) $199.00 
Haves 1200 (Baud) $499.00 
U.S. Pobutic Password (1200) 


ACCESSORIES $399.00 
Monitor Stand $ 38.00 


P CTS CATALOG Diskette Box 5 23.95 
бебин 50-Pin Connector $ 250 


SUPER COMPUTER, INC. 40/80 Column Switch $ 10.00 
1101 S. GRAND AVE. STE J SANTA ANA CA92705 
Dealer & OEM Inquiries Invited: (714) 543-2927 
Mail Order: (714) 543-2901 Circle 312 on inquiry card. 
TERMS: CALIFORNIA RESIDENTS ADD 6% TAX 
ADD $5 FOR PACKING & SHIPPING IN 
NORTH AMERICA COMPUTER, PRINTER, 
ч me m— AND MONITER ADD $5 EXTRA EACH, _ 
co PCjr А REGISTERED TRADEMARK OF LBIM. СРМ 15 A REGISTERED TRADEMARK OF DIGITAL RESEARCH 
APP A REC ER RANEMARK OF APPL OMPUTEHR 


OTHERS 

*INTERNAL HARD DISK 10MB W/PS 
*EXTERNAL WINCHESTER 10MB W/PS 
*MOUSE SYSTEM W/SOFTWARE 
*HAYES 1200B MODEM 
*QUADLINK-RUN APPLE PROGRAM 

* AST 6 PACK PLUS W/64K 

*TEAC SLIM DRIVE 360K 

*PAN ASONIC 320K SLIM DRIVE 

*MPI 320K FULL SIZE 

*AMDEK 310A 

*PRINCETON PGS RGB 

"NEC RGB 1216 

“62 PIN CONNECTOR 

*QUAD RAM COLOR BOARD 

"QUAD BOARD W/O $ 249.00 
*QUAD DENSITY % HEIGH DRIVE FOR IBM PC$ 299.00 


$1395.00 


e А LEADERS І 
| “INC N INNOVATIVE 
SEMI SS] "етт. Nose DISK DRIVE ENCLOSURES! 


| — = ul 


The FD-PC8" is a new 8" double-sided disk drive sub-system 


rennen 


The FDPCB к ol s like yourofherlBMPC — : Ellon year warranty on materiis and workmanship. 


ж Бегу! astaci : a | 

` components. Same styling. Same color, 8^ crives also avaliable In one cive Congue OR. "ov 
* Exactly he halght óf standard 8” drives.. — — = 

Same dimensions. It stacks neatly under, « BM PC styled and painted cabine! ccm 
on top of, or next to your IBM PC, and »Alicobünglncluded. — : m 
- better still, is only one-half the height of мы о 
ا‎ 8” drives. Matches Z100 & > Sturdy соот элу suppan о пол. 
- others also. : * Fowst suppl designed riong lifa, frouble-free _ 
| 2Drive System—$1495 complete with cables. Rea | 


* кеи: | Maynard controller for use on PC. 


` NEW! FD-PC5" 


This versatile new disk drive enclosure comes 
completely tested and assembled with a 
4" cooling fan, and is designed to offer a 
variety of mounting options, with the power 
supply rated for any of the following: 

* full-size floppy disk drive 

* full-size hard disk 

• one or two half-height floppy disk drives 


e one or two half-helght hard disks 
e one or two 3.5" drives 


Full 4 year warranty—cable choice optional 


DISK DRIVES and other Goodies! Cee mere S DD 


(E I E E E E E E b B 9 * 9 UV гр в à oW + з NW Фф * ho b  # be Фф Ф 9*9 


S 00 1o СӨП .................................. 285.0D 
Shugart (1 year war) ПОМО ОК MOGUC .ж........................-.......... 495.00 
840 a ha y B gt H "i ——— 76 = o 2 @ zx ea ПИШЕ qu. OS s choc cede ОЕА rri rnt 110.00 
sa-455 ds 481рі Ve Һ9і5.25",................... @ 230 ea Multidisplay (mono & color board) ...................... 575.00 
so-465 ds 961рі  һд15.25".................... 298.002 @275eq PGS. HX 42 RGB color monitor oa 528.00 
sa-300 ss 96tpi 3.5 іпсћ ....................... 265.00 2 @ 250 ea Magnolia controller for the Н-89......................... 375.00 
sa-851 ds 8" fullsize.......... seen n 495.00 2 @ 480 ea Data connectors о! all ty 
Se rere rn Ss eee CALL 
W.S.T. (formerly SIEMENS) Power connectors for all drives CALL 
FOS. US Loeueeeesoerteesieessooreoccecces ^ Cl MB. REQUE od ^ QN АЛАЙ?" „айрыш аш Чай... 
O RC ОМОГ e ............................... 265.00 We offer a wide assortment of enclosure sizes, styles and 
РОВУ 1-5 DIGID ОНЕШ .............................. 335.00 systems, including both 5*4" and 8;' IBM look-alikes, and more. 
FDD-100-5C3 (sa-400 compatible) ........................ 475.00 All are well constructed, atiractive and Immediately avallable 
Heath H-89 TWOET kit. at competitive prices. Call for details and prices. 


put 2 half helght floppies internal to the H-89 with our exclusive moun- 
ting kit, call for details! 


Maynard Electronics for the IBM-PC IMPORTANT NEWS! 

a module (bare) " Keer ee DT PPM 280 Ме аге moving, please take note of ош 

o ere errr SS address. Ournew and expanded facilities will 
o AA oe ro SC DNE ETE Е 540.00 ermit us to offer a higher level of service 

ao ай EE 1 09 core pu — ever before. Our growth is the result of 

With 2serial ports уу... уу. уу-у... .:у т.с: ::::::.:16000 | Your patronage; we thank you for it sincerely. 
Son Nol WMO BONS ...............................: 265.00 

FOC 8" controller i Жумыс. л. i et Л ы „а E a 245.00 TERMS: MC. VISA, PREPAID. NO COD'S. PERSONAL CHECKS HELD FOR 10 DAYS. WE 


ALSO ACCEPT P.O.'S FROM MAJOR BUSINESSES & UNIVERSITIES, CALL FIRST. 


Toll Free Order Line 800-223-0306 Ask for our free catalog. 


Circie 139 on inquiry card. JUNE 1984 * BYTE 485 


"More Computer for Your Calculating Dollar * 
== Try the New 


26е T. xen 


Introductory Offer 


(Offer expires May 31,1984) 


S199528% 


“Need a 16-bit IBM-PC™ to process your data?” 
The first IBM™ compatible that IS compatible! A complete system in- | 
cluding the PC-DOS™ operating system from IBM™. Two thintine double- 
sided 5%” Disk Drives hold 360K of formatted storage each, the other 
drive opening is fitted with a close-out plate. Removal of the plate will allow 
room for a Winchester Hard Disk. The Power Supply is like that of an IBM- 
PC XT™..Hard Disk ready! How compatible is the XPC-XT? It will run 
1-2-3™, Flight Simulator™, dBASE 1“, WordStar™, SuperCalc™, 
VisiCalc® and hundreds of others, The system will also support MS- 
DOS" 1.1 and 2.1, PC-DOS™ 2.2, CP/M-88™ and Unix Operating 
Systems. Add-on an additional 192K of RAM for a full 256K of on-board 
Memory for only $195.00. This computer comes standard with 2 Serial 
and 1 parallel ports (IBM™ COM1 and COM2). No need to purchase 
Add-On cards. 


H | z — BASIC XPC SYSTEM 
Standard Features: "m 


If that incredibly LOW Total System price doesn't sult 
*PC-DOS™ Operating System Vers. 2.1 — «110-220 VAC, 50-60 Hz itu: Mths!" азай, эрни йш ard bit 


«64K of parity checked RAM, expandable eHigh resolution, 12” Monitor with Green your pick of the wide range of options listed below. 
on-board to 256K Screen'and MHz bandwidth: The Features: «64K RAM — eExpandable to 256K 
e8088 16-bit CPU eTwo Slimline 5'4 " 05/00 48 TPI FloppyS „л рма channels 5 Expansion Slots 


«6 IBM compatible expansion slots Lise a ta expansion card, “RUPS MS/00S" and CP/N-B8'* (not included) 
så DMA and 3 Timer channels i to four SS or DD Floppys eMulti-function Keyboard and Cable O ly 


elp to 32K of EPROM (supplied with full BK) еду og supports MS-DOS™ and eHard Disk Ready Power Supply 1 t] f 
eDOS BIOS on EPROM CP/M-86® Operating Systems •2 Serial and one Parallel Port $ & o 5 | 
eFull size capacitance touch keyboard with «Power Supply is Hard Disk ready, no need °and MORE! •5ү5-8000-00 ` 


10 [Н say and calculator type to add-on additional power gb qe e Герм Mores vii I апрели: iex coe اشر‎ ы HE- aitain 
numeric a ight Simuor-Micresent sa ishin Tale, Wordstar-Micrapen Inierratienal a" 
E вур eFull One Year Parts and Labor Warranty Sorcim, Inc. ; VisiCalc-VisiCorp, loc; GCP/M-Bé-Digsal Research inc., lM, IBM-PC, FBM-PC X "intefnatlena 


+8087 Math Со-Ргосеѕѕог ready on all XDS Manufacturing products! 


B LEERS Machinas 


Call or Write for Nearest Dealer and Full Catalog 


FLOPPY INTERFACE MONOCHROME ADAPTOR 

This is ihe standard Floppy Interface Card supplied In all If you are impressed with all ihe rave reviews that the 

systems not using Tape Back-up. It can access up to four | Hercules Graphics Card gets, you will love ours! 

drives in 48 or 96 TP] formats. The sama high quality data Made expressly for ihe XPD-XT by Hercules 

separator as used їп IBM™ counterparts, insures data themselves, it runs everything the Hercules Card does 

integrity, BOA-6001-00................. $255.00 (1-2-3™, dBase Il, etc.). BOA-8500-00... . $395.00 
MANUFACTURING 


EXPANSION MEMORY COLOR ADAPTOR 
HARD DISK ADD-ON 


This super reliable, four layer design Метогу Card can Color and monochrome combinations, can be run 
ba expanded from 64K 10 576K In 54K Increments (at simultaneously. Flight Simulator™, 1-2-3™ all perform 


$75.00 ca.). We've tested them all and can recommend without modifications. NO FLICKER? Besides performing 
his one with confidence. The price below is with 84K and Com plete Packa ges perfectly, included are: Light Pen Interface, Print Spooter, 
includes Spooler and RAMDISK software. — Includes BIOS Software, 5% " Winchester Hard Disk, | and RAM Disk options! B0A-8400-00. . .. ..$495.00 
В0А-8650-00......................... ; —————— * са, в. ситан 
mounting hardware, Interface P.C.B. for expansion | COLOR MONOCHROME 
CALENDAR CLOCK slot, and all the necessary power and data cables (the | MON-1500-00 $345.00 MON-1000-00 $125.00 


This simple bul effactiva Card should be ordered with 
every system. Battery Back-up (naturally) keeps your Disk 
Log right up to date. Saves typing in the date everytime 
you “boal up'' the system. BOA-8700-00, .$149.00 


300/1200 BAUD MODEM 
If this 15 your firsi computer, you will soon want It ta Com- 
munkate. Compuserve and The Source are on your screen 
EE minulas after you plug-in this Custom Made Unit. Sup- 
NE plad with cable to plug into any wall outlet. Auio-Dial Soft- 
Ed ware "remembers" phone numbers and log-in sequences 
m (0 pase operation, Software included tor each operating 
system. ВОА-8725-00.................. $295.00 


SUPER 12 PAK MULTI-FUNCTION 
Now we nead a full page to describe this fantastic Card! 
Since we only have a little room, hare are the ipatures: 
iBM'" compatible Joystick Рогі (2), Real-Time 


Three models of Color to choose 


Power Supply in the XPC-XT is Hard Disk ready). gamer | irom, each with higher and higher ff 

resolution. Price from 9345.00 to | 

L 0 Megabyte 65 Megabyte F $760.00. Monochrome Unit 18 m9 
$ 2 4 Q 5 EE 9 ouistandingly clear and easy on the Mies | 

$ 9 9 5 = ' Byes. In Grean ог Amber screens. 


20 Megabyte 105 Megabyte HARD DISK ONLY INTERFACE 


A simple, quick solution to adding a Hard Disk to your 

1 2 Y 5 3 2 e 5 ХРО. All you nead (5 this card, a Cable, and the Drive. 
Ф Handles from 5 to 140 megabytes with minimum software 
configuralion. Order with your System now or order later. 


40 Megabyte 140 Megabyte Compatible with ай the operating systems. 


ВбА-8050-00......................... $375.00 


$1795 $4195 H.D./TAPE CONTROLLER 


е This package consists of a combination Inlerface Adap- 

Archive Tape Back-up unit shown above is of 20 and [i aie m H.D./TAPE Connector as well as the Fon. 

40 megabyte capacity. Memtek unit will soon be ру саш Two Баи 7 وا ا اا‎ 
; ncludad and mount over ihe Гаре and Hard Dis 

DISK software, and supplied with OK of Memory. available at 10 megabyte capacity at approximately 10, 20, & 40 megabytes of Back-up fs added to your Hard 

ВОА-8680-00......................... $345.00 One-Half the cost! Circle 360 on inquiry card. Û Disk. BOA-BE75-D0................ _.. $750.00 


XDS Manufacturing ШП 5791 Machine Drive B Huntington Beach, CA 92649 B 714/898-0336 


Chronograph (Battery Back-up), Parallel Port, Serial Port, 
64K to 384K of Parity Memory, Print Spoaler and RAM- 


Lyco Computer Marketing & Consultants 
varus, TOLL FREE 800-233-8760 


SAVE PRINTERS 


OKIDATA 
GORILLA GX100 .....$179.00 


PROWRITER 8510 ...$339.00 
PROWRITER tt 

8600 .. 

STARWRITER....... $1099.00 
PRINTMASTER .....$1499.00 


STAR MICRONTICS 


PRINTER PRINTER PAPER 
INTERFACING AVAILABLE 


Avaliable tor JBM PC, Apple, Atari, Vic 20 & Vic 64 


on these 
in-stock 


SSAVES 
RX-BO FT воесетнеовааафааь о see ON 


LETTER QUALITY 


SMITH CORONA TP2. .. $449.00 
DIABLO 630 ..$1719.00 


ALPAHCOM 42 .,......$89.00 PACEMARK 2350... PRINTERS 


ALPHACOM 81 


MANNESMANN ана 
ATARI 85 
МНЕ REPLACEMENTS 


IN-STOCK 


MONITORS 


Sakata Color 
Amdek Color I 
Amdek 300 Green 
Amdek 300 Amber .... 
Goritla Green 


MODEMS 


ANCHOR MARK I ..S79.00 

ANCHOR MARK 1I..$79.00 

HAYES SMART ...$239.00 

HAYES MICRO Н $309.00 
Micro Bit 

| APPLE DUMPILING GX $99 75 

| APPLE DUMPUNG 64 116 Butfes179 75 


INFOCOM 


Zork t. 11, or III 
Deadline 


Battle of Shilo $26.75 
Tigers in the Snow.... $26.75 
Cosmic Balance 


SPINNAKER 64 


CARDCO 
Cardprinter / LO1 
Cardprint DM1 


SYNAPSE 64 


Kindercomp ZEPPELIN С/О 


Story Machine 
F^ce Maker 
Snooper Trooper 
Delta Orawing 
Shamus II c/d 
Pinhead cid 
ATARI 


Computers for people: 


BRODERBUND 64 
BANK STREET 


64 Mail NOW............. 
2. Write NOW 

64 Keypad ... 

Universs! Cass. Int DC а a = - | 
THERS Monkey Wrench 2 $52.75 

SPINNAKER 

Story Machine R ..$26.75 
Face Maker R.....$24.75 
Kinderomp R 

Fraction Fever R..$24.75 
Delta Drawing R...$26.75 


600XL ...$CALL 
800XL........for 
1400XL. .. Lowest 
1450 .....Prices 


1050 DISK DRIVE ....SSAVE$ 


HARD DISK 


DRIVES for 


APPLE IBM-PC 


SMEG.....$1349.00 
10MEG ...$1599.00 
15MEG ...$1999.00 
20MEG ...$2359.00 


3 Slot Expansion......, м 


РВЇМТЕВ!МТЕВЕАСЕ........ 
PRINTER INTERFACE with 

full graphics .........,.... 

| LIGHT PEN ............ ..... 


BLANK DISKETTES 
ELEPHANT 


Single Side SD (10) 

Single Side DD {10} 

Double Side OO (10)......$28.75 
MAXELL 

ат EE 

МО 11(10),......,... i. 938.75 


CERTRON CASSETTES 
CC-10 12 tor ,,,....... 


‘am аА ap 


Software for ATD-2 ....$22.95 


FOR ATARI 
COMPUTERS 


ATBBS1 ....$299.00 
ATBBS2 ....$535.00 


DISK DRIVE 


CC-20 12 for ....... ; | 
INNOVATIVE CONCEPTS 


Disk Storage (holds 10)....$4.05 
Disk Storage (holds 15)....$9.05 
Disk Storage (holds 50)....$26.95 


we 


CALL TOLL FREE 


800-233-8760 


Customer Service 1-717-327-1825 Jersey Shore. 


COMPUTER CARE 


"Ada S Hi иу ног TRG ROO. ven 


AT**S1PD...$439.00 


BIB 
5% DISK DRIVE 


TO ORDER 


or Send order to 
Lyco Computer 
P.O. Box 5088 


PA 1774С 


TEXAS 
INSTRUMENT 


Disk Drive...$245.00 


Circle 200 on inquiry card. 


RFD40S1...$399.00 
RFD4082...$675.00 
RFD44S1...$449.00 
AT88 doubler 


POLICY 


In-stock items shipped within 24 hours of order. Personal 
checks require four weeks clearance betore shipping. No 
deposit on C.O.D. orders Free shippingonprepaidcashorders 
within the continental U.S. PA residents add sales tax. All 
Products subject to availability and price change. Advertised 
prices show 4% discount offered tor cash, add 4% for Master 


Card or Visa. ГЕЛ FR INQUIRIES INVITED 


Circle 407 on inquiry card. 


Build Your IBM" 
Compatible PC at 
Competitive Prices 


MULTIFUNCTION BOARD 


e 2 serial ports, 1 parallel port real time clock, 64k RAM m 
to 256k RAM 


Floppy disk drive controller board 

Hard disk controller board 

Color graphic board 

Monochrome + color + graphic board 
Panasonics disk drive, 320k, half height 
Hard disk drive 10 MB 


MOTHER BOARD: 
e 8088 CPU with socket for co-processor 8087 


e 8088 is supported by 8259A interrupt controller and 8237 DMA 
controller 


е 2 (two) 28 pin sockets for ROM 
e 8 (eight) expansion slots 
• No RAM on board (RAM is on multifunction board) 


Keyboard 

High resolution color RGB monitor 
High resolution green monitor 
Monitor stand 

Hayes 1200B modem 

Hayes 1200 modem 


IBM is the trademark of International Business Machines. 
Prices subject to change without notice. 


har Handwellcorp 


4962 EI Camino Real è Los Altos, CA 94022 
(415) 962-9265 1-(800) 821-3628 
TLX: 171947 HANDWELL LTOS 


Ready Board 
(with IC sockets, resistors, capacitors, connectors, crystals, 
transistors soldered) 


Tested Board (w/o ROM) 


IBM PC 256K 
` 2X 320 KB DS/DD DISK DRIVES 
FLOPPY DISK CONTROLLER, COLOR CARD 
ALL FOR $2599 


IBM MULTIFUNCTION BOARD ALSO AVAILABLE SPECIAL 
Quadboard 64K $289.00 w/10 MB INTERNAL HARD DISK 

Expandable to 384K $3 599.00 

Parallel, Serial Port 7 я LOTUS 1-2-3 

Game Port, I/O Bracket IBM PORTABLE (Available) $295.00 
Quadboard Il 64K $289.00 with the purchase 

Memory expansion $ CALL of any IBM or 

2 Serial ports (Call for other configurations) TAVA PC 
Profit Systems $ CALL 


Run 9 programs *“09 44/1009 SYSTEM COMPATIBLE" RBASE 
simultaneously. C. World April 84 $ CALL 
Serial, Port T AV А РС 
Expandable to 512K 
ALSO AVAILABLE SYSTEM | SYSTEM II SOFTWARE 
Excellent prices on IUS 
STB, AST, MAYNARD 128K 256K MICROPRO 
2 DS/DD Disk Drives 1 DS/DD Disk Drive MICROSOFT 
MONITORS Color Graphic Board Color Graphic Board CONTINENTAL 
Amdek 300G $144.50 Printer Port Printer Port PEACHTREE 
Amdek 300A $155.00 2 Serial Ports 2 Serial Ports PERFECT 
Amdek 310A $ CALL Keyboard Keyboard SORCIM 
Amdek Color Il + $385.00 Amdek Monitor Amdek Monitor VISICORP 
PGS HX-12 $495.00 DOS 2.1 DOS 2.1 We carry over 100 
PGS MAX 12 Amber $179.00 10 MB HARD DISK different lines of 
Quadohtome $549.00 $1,995.00 $2,995.00 APPLE & IBM Software 
1095-4595 below retail. 
CALIFORNIA ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE MISSISSIPPI 


22110 Clarendon Street 
Woodland Hills, CA 91367 
(B18) 999-1183 


488 BYTE = JUNE 1984 


SUPPORT SELECTION SAVINGS 


TO THE MAX... 


compumax 


175 East Capitol 
Landmark Center 
Jackson, MS 39201 


(601) 355-8204 


NEC 


NEC ADVANCED PERSONAL CoMPUTER — ТИЕ АРС 


STANDARD HARDWARE PACKAGE INCLUDES: 
* 8086 16nrr CPU e 128K RAM, EXPANDABLE TO 512K 
@640 x 476 poe. CRT € 8" FLOPPIES WITH 1 MBYTE EACH 


® GREAT KEYBOARD € 48 DEFINABLE FUNCTION KEYS 
STANDARD SOFTWARE PACKAGE INCLUDES: 

e MS-DOS 2.0 © WonpSraR 3.3 

ө oBasell © MULTIPLAN 

NEC APC- 1 Drive, Green #Н0].......... e $2095 
NEC APC- 2 DRIVE, Green #Н02......... NUUS $2550 
NEC APC- 2 Drive, Coton #Н0З..,.,............ 53150 
NEC APC- 1 Drive, Coton #Н04................. $2676 
NEC LOMByre WINCHESTER #Н26 ........... saoao 92175 
LIMITED TIME GRAPHICS SPECIALS: 


ALLGRAPHICS PACKAGES INCLUDE ADDITIONAL 128K USER RAM, AND 
IGH PERFORMANCE GRAPHICS VIDEO INTERFACE, WHICH CREATES 
1000 x 1000 GRAPIICS. THE DOT MATRIX PRINTER, WHERE IN- 
CLUDED, 1$ THE #H16, AKA PC-8023. 


DPKG #1 GRAPHPLAN, CP/M-86, PRINTER 
GPKG #3 VIDEOGRAPH, GRAPHWRITER, SCREENSHOOTER 


GPKG #2 Conrext MBA, PRINTER 

GPKG #4 AvroCAD, CP/M-86 

NEC GPKG-o-MONO........... ico HOD MS... $685 
NEC GPKG-xx-COLOR ......................... $775 


тете ттүү” _ 
та ч» PI "E 
тч rm тэ ru - 


IBM PC SYSTEMS 


#1 SvsrEM: 2-360K Daves, 256K RAM, GRAPHICS 
TRIES CAND ites, mte з cess waters enue’ $2565 


#2 System: 2-360K Dares, 256K RAM, MONOCHROME 
VIDEO CARD, AMBER СЁТ..................... $2826 
IBM PC-XT Systems 
#1 SYSTEM: STANDARD UNIT - List $4096. .......... $4400 
#2 SYSTEM: 256K, GRAPHICS Vino, AMBER CRT ..... $4946 


#3 System: 256K, Мохосняоме VipEo, AMBER CRT .. $5090 


©. TAVA PC 


Tava PC SYSTEMS 
ALL TAVA's INCLUDE 2 SERIAL PORTS, 1 PARALLEL PORT, 2 DSDD 
THINLINE DRIVES, A VIDEO INTERFACE (EITHER GRAPHICS OR 
MONOCHROME), 206K RAM, AND 4 12” MONOCHROME CRT. 


TAYA #1: GRAPHICS VIDEO. ...... eese 
Tava #2: MONOCHROME VIDEO. +... 


[E 


Tava PC-XT #1: 10 MByre Harp, GRAPHICS VIDEO . . . $3295 
Tava PC-XT #2: 10 MBYTE Harp, MONOCHROME 
VIDEO ....... "ЖООЛУ Л rds "ИН $3345 
$ SANYO 
SANYO МВС550 SYSTEMS 
МВОС550-5то............... pattes M Су ».. $745 
мо ДИРИ SE e —— $1085 
RECOMMENDED OPTIONS: 
128K Extra RAM (256K TOTAL) ................ $100 
Teac DSDD Drive, w/DOS РАТОЙ.........-...... $245 
BARNET усулунун ке tse < EEE eA, а 


э» SANYO 550-2........5987 


»—SANYO 555- 


EC 1925 


corona 


o; 


The Compatible Company 
CORONA STSTEMS 
#PC-2: Desktop, 128K, 2 Drives ....... EE $2350 
#PPC-2: PORTABLE, 128K, 2 Drives ..... TEES 
#PC-2-XT: Deskrop, I0MBvre Harp...... enr 98505 
#PPC-2-XT: РоктАВШЕ, I0MByre HARD. ........... $3560 


Letter QuALITY Painters 

C. ITOH/TEC: THESE DAISYWHEEL PRINTERS USE DIABLO WHEELS, 
INK CARTRIDGES, AND SOFTWARE CODES. 

(2 1.9, ea „a • 9405 

F-1040 40ср3............. ода Oe ov wets ay» $950 
: э... 051276 
Ават! LQ-20P 20cps, 182 сошмн t. Ww T د‎ » «$895 
DYNAX-BROTHER HR-15...... Л $450 
Dyxax-BroTHer HR-25. , . . 
JUKI 6100 20925 yw. ol. 
NEC SrixwRITERS #2050. . 


NEG 49000 ............. 
NEC #7790 ......... m o $2100 
SiwER-REED Exp500P ,... S P ERE... . $475 
Snver-Reep Ехр550р ^" feet . $555 
PROSCARENHSK....uu. — — ‚ $265 
(0000 0 M""—"—— — — $495 
ot e 5695 
180сєз-Согов Tor АУЛАК s cogis. s $575 
180crs-CoLon-WipE. ...... We. Cm ES ‚ $705 
EPSON ЕХ-80.,............. — Ж; saasa aee 7 
БЕН PA- IUD. oaa eres anita a als a ‚ $730 
GEMINI EB cuu usc a ppl ic сыма $279 
@БИ ШӘЛ oaen аша» cn cee o cs $415 
MANNESMANN-TALLY MTI60L ......... T TT $615 
NEW besserer CP EC PHP meus $825 
OKIDATA 92..,..... OKIDA ORE eG atts $435 
OKIDATA #З.............. TA клы ML ded $700 
PROWRITER I20CPS, &Т0....................... $345 
PROWRITER 2 120cPS, WIDE. ,....... AES OS rt $576 


SC-1000 AMBER 12”....,............... РУ . $195 
TSENG LABORATORIES ULTRA-Pak MonEMs 
192 х 44 COLUMN VIDEO INTERFACE WITH GRAPHICS FOR THE (CHOR AUTOMATION "SIGNALMAN" NEC PC8201 Lap COMPUTER. ............... $575 
ІВМ Момосивоме CRT. INCLUDES PARALLEL PORT, SERIAL PORT) Марк II (АтАв:) . ооо О © 
CLOCK. ÜPTIONAL FLOPPY DISK CONTROLLER OR ТЕТҮҮ Mani MI eo) еа ee ME COMPAR 
PACK. Marx [V (СомморовЕ PET- -CBM) .. ——— ES 
ШАК ...................., „olan $68 @ |, Mask V (OSBORNE) .................. — 
Шшнк:РАК................... z ч», List d 1854. МАНЕ ХП (1200 Baun 8мАктморЕМ) ....... -7 
Ram-PAK (64K EXPANDABLE TOSSIR}, . , . List 46 $205 — THE Networker ror APPLE w/SOFTWARE . T 
à Tur WerwogkeR -NO SOFTWARE naaran esnaera 
йт HAYES 5нлктморем 300 ,......‚........... t 
Милтоварн (8) x 40 Vino w/Graiios & HAYES SMARTMODEM 1200 .................... 
PRINTER РЁк®.................... е.а... 6465 HAYES MICROMODEM ILE .........0..... TET 
MULTIGRAPH pri Bagno (132 COLUMNS, NoVATION Access 1-2-3 Т 
16 COLORS) ea "emu ades ... 8 EXPERT COMPUTERS 
MurTı- User a Ve Fowl — iuri" WARE & 
SOFTWARE .. А. di F е .... $650 21804 RoscoE BLVD., Suite 18 
B=) CANOGA Park, СА 91304 
DISKETTES “When you know ST (218) 344-6063 
VERBATIM VEREX SSDD 1... .. ccc cece cece eee $ 17 enough to buy mail order. (800) 528-9537 
ПИТИР... Ss eee nnn T @5 
Va bris d шиш EEA ed EE ake ceris А E you're wise enough to 
NECEM КГ ДД АШЫ Ол: ADD 4X FOR AMERICAN EXPRESS. ADD 2% POR VISA/MASTER- 
FLIPIT (USE BACK SIDE OF DISKS) ............... $ 17 buy from an expert.’ CARD. 20% PREPAID DEPOSIT REQUIRED ON COD ORDERS. 
DISKETTE HAMPER ........... a e$ 24 Circle 132-0n Inquiry card CALIFORNIA RESIDENTS ADD SALES TAX. PRICES MAY CHANGE - 
LIBRARY CASE- HOLDS 10 DISKS ................ $ 2.26 ; CALL TO VERIFY PRICES AND DELIVERY. 


= l- ee e 
| Ip IH 


чан 


Heyes Smarthodem 1200... . . .5469,00 
Hayes Micromodem //e, .... $9720.00 
Gemini 0X .. ... ... . . $969.00 
Epson FX-100 .... е . 3699.00 
Okidata99P .. . ...,. ...5499.00 
Tawa Rc. ...... -—Á " 

BM PES о а, ВЕЗЕ ДЫ 
ЫКЫ PETRI TERNI PENIS 0. 
Maxell$5/0D ............. . $9000 


Maxell DS/DO .............. 539.00 
(619) 579* 2730 
14855 Avocedo Bird., Suite 140-277 = La меза, California $9041 


Prices refiect 9 Уем, Cash Discount Quantities Limited 


Circle 82 on inquiry card. 


*IBM PC Compatible 


ML uer m I | 
| —E—————3 
| E-PROMS — CALL! Lowest Prices Anywhere 
| *4164-150P ............. $530 
*4164-200/250 ........ 515/469 
„6116-РЗ ов До, ЕН 
IBM Ex/Color Boards. ... CALL 
IBM PC, XTs ... Below Market/ 
: CALL 
Disk Drives: (FOB. Tampa) 
*TM-100-2............. 21924 
*Half-Heights -2...... 21924 
*10 mb Win.......... 1,38547 


IMS/DOS 2 0ЛЁМ plug i & go) 

Add $2.95 wo ب‎ to all orders » Prices subject 
to change • P.O.'s on approval * C.O.D. OK « All 
new, no surplus, по seconds 
4920 Cypress St., Tampa, FL 33607 
In FL and for info, call 813-875-0299 
FOR ORDERS ONLY, 800-237-8910 


8 AM-8 PM EDT 


Circle 252 on inquiry card. 


S-100 EPROM PROGRAMMER 


EPROM-32 


е Field-proven board meets IEFE-696 standard 

* Programs 1K through 32K (byte) EPROMS. 

®» Texlool zero-insertion-farce programming socket. 

» EPROM is programmed through 1/0 ports and can be 
veritied Ihrough 1/0 ports or located in memory space 
lor verification. 

* Programming vollage generated on-board. 

* Personality Modules adapl board to EPROMs. 
PM-1— 2508. 2758 PM-3—2732.2732A PM-6—68764 

2516.2716 PM-4—2564 PM-8—27 128 
PM-2—2532 РМ-5—2764 PM-9— 27256 

» Feature-packed CP/M-compat- 
ible control software includes $260.95* 
last programming algorithm. " 


» One year warranly. (A & T) 


MicroDynamics 


Corporation 


Suite 245 * 1355 Lynntield Road e Memphis, TN 38119 
1901)-682-4054 


* Price includes EPROM-32, documentation and two 
Personality Modules (specity). Additional Modules— 
$7.95. Control software on 87 SSSD diskette—8$29 95, 
UPS ground— 52.00. UPS air—$4.00. COD —81.65. foreign 
add $15.00, VISA and MASTERCARD welcome. 


Circle 220 on inquiry card. 


THAN EVER ON 


= / ЗМ Scotch? 
—</ DISKETTES 


LIFETIME WARRANTY! 


(745). 


$4852 $935] 


Qty. 20 


$" SSQD—8S8TPI (746) $2.60 ea 


5а" DSOD —SBTPI (747] $3.25 en 
8° SSSO (740) $2.05 ea. 
8° SSDD (741) : $2.50 ea 
8" 0500 (743) $3.10 ea. 
Shipping: 514° DISKETTES— Add $3.00 par 100 or fraction 
егесі а" DISKETTES— Add $4.00 per 100 or fraction 
thearec!. OTHER ITEMS: Shipping charges as shown in 
addition to diskette shipping теин. Раутап VISA or 
MasterCard COD orders only, 53 00. Taxes: Minois 
customers, pesse add 8%. 
Hours: 0 AM-5 PM Сапы Time 
For fast sarvice call 


Nationwide: 1-800-621-6827 
In illinois: 312-944-2788 


DISK WORLD! 
Suite 4806 • 30 East Huron Street a Drica, iNinols 60611 


Authorized Distributor l 
Information Processing Products 


Circle 111 on Inquiry card. 


BOARD REPAIR 


Flat rate repalr of Combo cards for IBM-PC 
made by AST, Indigo, STB, TecMar, or Quadram 
$85 


Includes paris & labor (except memory ICs) 


OTHER FLAT RATE 
BOARD REPAIR PRICES: 
IBM-PC Motherboard (64-256K) $200 


IBM-PC Power Supply (63 watt} $125 
IBM-PC Color Graphics Adapter $125 


CALL FOR QUOTES ON OTHER MODULES 
ALSO TEAC FD55-B 


5%" DS DD disk drive $189 each | 


pair with stacking klt $385 
MC/VISA accepied, add 4% 


Com-Tec Services, Inc. 


1110 N. POST OAK ROAD, #340 
HOUSTON, TEXAS 77055 ' 
(713) 680-3300 


Circle 61 on inquiry card. 


IEM 


XT COMPATIBLE 
OEM COMPONENT SALE 


Computer Case 

Key Board 

Power Supply 

Mother Board-Bare 

Mother Board without ICs. . . $225.00 
Mother Board with ICs $525.00 


Dealers/OEM Buyers 
Quantity Discounts Available. 


All items are 100% XT Compalible as 
replacement kits. Case with interchangable 
rear pane! for PC Users. Bare board comes 
with comolele instruction with parl list. 1 
year manufactures warranty on most items. 
VISA and MasterCard welcome 
Price change without notice 


IBM is a trademark of 
International Business Machine 


HiTech international, Inc. 
4966 El Camino Real, Suite 101 
Los Altos, CA 94022 (415) 949-0141 
TLX 171854 IBC 


Circle 157 on inquiry card. 


LOW-COST 
DATA LOGGING 
FOR APPLE II® 
UP TO 128 CHANNELS OF VOLTAGE. 
CURRENT OR THERMOCOUPLE INPUTS 


16-CHANNEL STRIP CHART OR LOG 
ON PRINTER - FAST DISK STORAGE 


INPUTS ARE OVER VOLTAGE-PROTECTED 
SAMPLE RATES UP TO 110,000 SAM/SEC 
MANY OTHER ADVANCED FEATURES 


ALSO: TIMERJCLOCK WITH CALENDAR 
1 MILLISECOND RESOLUTION ..  ..$175 


12-BIT А/О 40,000 SAMISEC . ..... .,. $325 
B.BIT А/О 110.000 SAM/SEC. .... ..... $165 
13-ВІТ А/О 12 SAM/SEC ...............$175 


THERMOCOUPLE THERMOMETERS 
2 OR 6 CHANNELS. ... $135 or $155 


MULTIPLEXERS, OUTPUT CONTROLLERS 


| AND CUSTOM SYSTEMS AVAILABLE. 


LAWSON LABS, INC. 


| S700 RAIBE ROAD 


COLUMBIA FALLS, MT 59912 
406-387-5355 


Circle 187 on Inquiry card. 


COBOL CROSS 
REFERENCE $95 


Required: 
IBM-PC, DOS-2.0, 128K memory, & one disk drive. 
Limits: 

1,400 data names & 11,000 references. 


Prints cross reference and/or source code. 
Accepts most versions of COBOL as Input. 
This 18 a stand alone program which will flag 


duplicate data names and invalid references, 
Your name will appear in the report heading. 


Please print your name and address distincliy. 


Your Name 
Streel Address 


Send a check or money order ($95.00) to: 


META SYSTEMS INC. ALASKA 
200 W. 24th Ave., Suite 115 
Anchorage, AK 99503 


Circle 394 on inquiry card. 


ss... FREE 
ADVERTISING 
NATIONWIDE 


When You Subscribe to NETwonx« 


You can place up to 3 
Free Classified Ads (up 
lo 30 words oe 
every issue of NET- 


work for the Шеіте 
of your subscrip- 
tion. NETwork offers 
you (end users) a Na- А 
tionwide marketplace lo $27.00 Year 
buy and sell your new or used 
personal computer, Hardware, Software, Peripher- 
als and information. Call now or send $19.95 (or 
your Visa'Mastercard No. and exp. dale) for your 
1-year subscription. You'll receive your classified 
ad forms by return mail. 
RISK FREE! 
SATISFACTION GUARANTEED 
BACK 


YOUR 
NETwork 
2320 Kansas Ava. CALL TOLL FREE 


Suite 1108 1-800-233-2322 
Topeka, Ks. 66611 or 813-357-6331 


Circle 239 on inquiry card. 


| SALES 800 - 528-3138 

S -] () 0 TECHNICAL 602-991-7870 
С) ©) А MODEM ORDERS 602-948-1387 
ESTABLISHED 1977 TELEX: 16 5025 FTCC SEC PHX. 


TERMINALS 
ompuPro e & MONITORS 


UE Treo: IBM-PC W/FLPY CTRL, STB GRAPHICS + COMREX CR6600-Y. HI-RES, P-39 $126 

SYSTEM 818/A АЕТ са вав САТ СТАЕ. 266K RAM, PC DOS 2.10 FREEDOM 100 TERMINAL CALL 
i 2 DSDD DAYS., 12“ AMBER MON. 82.995 FREEDOM 200 TERMINAL 

SYSTEM 818/B A&T $4.993 (EMUL TELEVIDEO 950 & ADM 31) CALL 

SYSTEM . 

ERE ИШ? Mr ow TECMAR FOR IBM-PC PRINCETON GRAPHICS HX12 HI-RES RGB 
SYSTEM B16/D* ABT (8086) $9.899 ner HET DA. кш 
SYSTEM 816/E* A&T (88000) 66.399 TIMEMASTER WITH BATTERY BACK-UP #101 OURE avrete 
TO ADD 40Mb Н.О. TO ANY SYSTEM 816 92,476 DYNAMIC MEMORY 256K $342 

TAXAN RGB 420 (IBM LOOK-ALIKE) 
S. 100'« DME HARD Disk SUBSYSTEM 101 MATE 266K, SERIAL, PARA. CLOCK $412 USi AMBER 12” HI-RES MONITOR (Z0MHÄ 


WYSE-50 14", 132 COL., EMUL. TV! 910, 
100 HOUR SYSTEM "BURN-IN" GRAPHICS MASTER HI-RES НОВ 0621 920, 925. ADDS-VP & HAZELTINE 1500 
*XEROX ON-SITE SERVICE WHERE AVAILABLE i 5 ا س‎ abr: E " yo ZENITH 229 

"D. AUS IN P.C. 9149 ZENITH ZVM-136, 13 INCH, HI-RES ВОВ 


CPU Z 6MHz AAT $229 33Mb FIXED Н.О. W/6Mb REMOVABLE 
dude v adr $349 CART. IN AN EXPANSION CHASSIS 94,121 DISK DRIVES 
CDU HONE ТЕЛНЕ ABT $669 LAB MASTER W/MANY OPTIONS AVAIL. 6746 m 
Grandes iene dad جت‎ EXPANSION CHASSIS W/8 SLOTS #726 ipe لیے‎ nip ur iq ^c Саани ووی‎ 
" йк AUR REC Senin nS FIXED WINCH. SUBSYSTEM $1,995 
CPU 68K W/MMU OPTION A&T $629 $-100'5 SUBSYS.- DUAL DSDD B" 
MULTIFUNCTION €259 
CPU 68K 10MHz CSC $600 FLOPPY, QUANTUM 40Mb H.D 
SOSUN XT MULTIFUNCTION BD. $149 , D. 
RAM 17 64K STATIC A&T $349 DISK 1 & 3, CP/MBO & 86 $3.999 
SCRIBE TENDER W/PRT & SERIAL CABLES 9179 . : 
RAM 16 64K STATIC 8&16 A&T $389 САРТ. 128K W/TREASURE CHEST ie S-100's 6%" 40Mb QUANTUM Н.О. SUB- 
RAM 21 128K STATIC 8&16 A&T $699 WANE браў iron SYSTEM W/DISK 3 & CP/M80&86 $2,895 
RAM 22 256K STATIC 8&16 A&T $1,229 MAXTOR XT-1066 6%’ 65Mb H.D. 62,249 
jrCADET 3B4K PIGGY-BACK BD. : 
M-DRIVE/H 512K RAM-DISK 5895 ADDON FOR WCAPT. & JRE i MAXTOR ХТ-1106 5% 105Mb H.D. $2,995 
INTERFACER 3-8 SERIAL ART $489 ; MAXTOR XT-1140 5%" 140Mb H.D. 63,749 
INTERFACER 4-3 SERIAL/2 PARALLEL $319 QUANTUM 0540 6%" 40Mb Н.О. $1.895 
SYSTEM SUPPORT 1 A&T $319 SEAGATE 57419 5%’ 20Mb H.D. $1,195 


DISK 1 A&T $349 "pt SEAGATE 57212 6%" УНІ 12Mb #679 
———— a SUPER “RIO” 266K W/PARA., 2 SERIAL 


DISK 36%" Н.О. CNTRL W/CP/MBO & 85 $559 & GAME PORTS, CLOCK-CAL./BATT. ZOBEX 6%" H.D. CNTRL FOR IBM-PC 


6 SLOT MOTHERBOARD W/TERMINATION $99 PARA. & SERIAL CABLES SUPPORTS ST506 INTERFACE DRIVES $319 
PIGGYBACK 512K FOR SUPER "RIO" 266 


RIO PLUS W/384K SAME AS SUPER “RIO” ASK ABOUT SUBSYSTEMS FOR ІВМ or §-100 BUS 


DJ/DMA 6A" & B" FLPY CNTRL/DEC.1 $556 X ep SERIAL AND NO Tandon :soso0 өтә 
MD2 SYSTEM W/MDT60 TERMINAL 


AND ТАЦУ “SPIRIT” PRINTER _ eso | SUPER 1/0 LIKE RIO PLUS WITHOUT Clume 270 vav warranty 


RAM FOR XT 
MD3 AS EQUIP. ABOVE W/PEARL DBMS 91.999 1 

d T 142 0500 6'4''-'% Н $179 
MD3-MDCP88.256 AS EQUIP. ABOVE W/ CES Seay ree C a wed, 


GRAPHICS PLUS, RGB OR MONO, PRT 242 0500 8""-% HI 0396 
8088 CO-PROC. & 266K RAM UPGRD. 92,498 i ’ 
i 842 DSDD 8”-STD HI *455 
MDP-3 PORT. SAME AS МОЗ EXCEPT 5X7" i s V ng 


SCRN. & INCLD. TALLY “SPIRIT” 91,899 lElectralo ics] -INDUSTRIAL QUALITY _. 

MD11 SYSTEM W/11 Mb H.D., CP/M 3.0, 9 
128K RAM, MOT60 TERMINAL, EPSON миле үа, САВ!МЕТ5 

RXBOFT PRT. 92.995 QUASI-DISK 612K RAM-DISK W/ON-BD. DRV. DUAL Ні HORIZ. 6%" FLPY 975 

| STATUS LED'S, WRITE PROTECT, OMA SINGLE STD HI HORIZ. 6'4" FLPY #69 

E-Z INSTALL W/SAMPLE CP/M BIOS $895 DUAL % HI VERT. 8" FLPY . 9196 

512K PIGGY-BACK EXPANSION 9695 SINGLE STO. НІ VERT. 8” FLPY $196 


BATTERY BACK-UP W/PWR, SUPPLY #169 SOFTWARE 


64K CMOS RAM OR ROM ACCOUNTING PEARL FOR IBM-PC $6365 

LOADS OF FEATURES $409 ASHTON-TATE dBASE-2 CP/ M-85 BINCH 9449 

CPZ 48000 CLOSE OUT BOS "C' COMPILER 999 
CPZ 48006 6MHz MASTER МЕО ALL-IN-ONE 1/0 BD. COMP. INNOVAT. “C” COMPILER $299 
256KMB MEMORY BOARD 8 ASYNCH. SERIAL, 2 PARALLEL COMPUVIEW VEDIT-80 $136 
CPS-MX 64K RAM SLAVE 4MHz BAUD RATE GENERATOR, CLOCK-CAL. COMPUVIEW VEDIT-86/M$8-DOS $185 
CPS.MX 64K RAM SLAVE 6MHrz W/BATT., PROG. PRIOR. INTERRUPT FOX & GELLER dUTIL $69 
CPS.8MX 128K RAM SLAVE 4MHz SERIAL OPTION BD. FOR MFIO FOX & GELLER QUICKCODE $205 
CPS.8MX 128K RAM SLAVE 6MHz CENTRONICS PARALLEL BD. FOR MFIO KNOWLEDGEMAN 8086 DATA BASE MGR. $345 
- Л STD. PARALLEL OPTION BD. FOR MFIO MICROPRO'S PRO PAK $4365 

/ 


‚ €? ADVANCED MIQROSOFT’S BASIC COMPILER #292 

(Ks) U.S. ROBOTICS PERSONAL PEARL DATA BASE MGR. $215 

0 SORCIM SUPERCALC-3/IBM-PC 6245 

SUPER SIX/128-6 MHz $676 FREE TELPAC SOFTWARE INCLD. SORCIM SUPERCALC CP/M 2.28 INCH 9121 


neg 19 | PASSWORD 1200 AUTO ANS /DIAL DIGITAL RESEARCH 
TURBODOS MULT! USER W SPOOLER $500 AUTO DIAL 212A [HAYES COMPAT.) 


DMA-MICROMAGNUM 5Mb PRINTERS MP/ M-86 $419 


"C' COMPILER /IBM-PC 9219 
БМЬ FIXED & 5Mb RMOV CARTG $1,595 
Р .L / P 


BROTHER HR-25 SERIAL CBASIC COMPILER-80 9310 

: 4 DAISYWRITER 2000 W/48K PL/ 1-88 $485 
Litton us dl EPSON MX, RX & FX IN STOCK DR ASSEMBLER PLUS TOOLS 0124 
OKIDATA 92 PASCAL MT* 9217 

TRUE SINE WAVE. 100% BATTERY OPER. W/NO OKIDATA 93 DISPLAY MANAGER-80 9249 
SWITCH-OVER, BYPASS STATIC SWITCH TALLY MT160L ACCESS MANAGER.BO $180 
750 WATTS @ 15 MIN 4370-811-100 81.575 TALLY MT180L PC ACCOUNTING РАСК /)ВМ-РС 9697 

L < 1 HR. W/AUAILIARY BATTERY $149 TALLY ‘SPIRIT’ М.О. @ 80 С.Р.5. SELECT (WORD PROC.} MSDOS $307 


FULL DEALER SUPPORT Subject to Available Quantities 
S-100 DIV./696 CORP. VISIT OUR SHOWROOM Prices Quoted Include 
14425 North 79th Street Hrs. 8:30 AM-5:00 PM M-F j Cash Discounts 
Scottsdale, Arizona 85260 PACIFIC STANDARD TIME Shipping & Insurance Extra 


Circle 289 tor Wholesale inquiries. Circle 290 for Retail inquiries. 


, o0 
North Salt Lake, Utah 84054 


Locking Diskette File 


Order Toll Free 1-(800) 821-5339 or Call 1-(801) 298-0872 
P. 0. Box 361 


NOW ONLY $24.50 
® Holds up to 100 5 1/4" Disketles 
or Rush Check or Money Order To: С. R. E. Wholesale 


e Key Lock 
е Free Shipping and Handhng in Continental U.S. 


е Space Age Design 
ә Onoders and Tabs 
ә Quality Guaranteed! 


List $49.* 


DISK DRIVES 
(For PC, Mod 1, III & IV) 


Qume 142A,..... ... 

Teac FD55B 

Tandon TM100-2 

Tandon тм101-4 ............... 
CDC 9409 


PC EXPANSIONS 


Maynard Disk Controller 
Sandstiar Series 

Internal 10 МВ НО systemsírom.... 
Quadboard (64K 

Quadcolor | 

AST Pe gs lag (64 К) 


HERCULES graphics board.. 
HAYES Modems 


VLM Computer Electronics 
10 Park Place е Morristown, NJ 07960 
(201) 267-3268 Visa, MC, Check ог COD. 


PRINTER CABLES 
$30.00 


SHIPPING INCLUDED 


INTERFACE CABLES | INTERFACE CABLES 
Parallel Printer RS232 Serial 
Interface Cable Interface Cable 

Apple TELEVIDEO 
Centronics 
Columbia DB 25 
Male/Female 


Cable Length 
up to 10 feet 


Zenith 


SPECIAL PRICING AVAILABLE TO DEALERS 
CUSTOM CABLES AVAILABLE ON REQUEST 


— FABRICATION 
CONCEPTS, 
“| INC. 


8230 Miralani Drive * San Diego, CA 92126 
(619) 271-4522 


Circle 136 on inquiry card. 


NOW YOU CAN 
Save Up To 50% On 


Ribbon T 3 


C iloh Prownters. „а... D.M BB 
Epsan/IBM FXrRX/MX-BÜ sou... 5" а 
Epton BM FX/FOUMX-T00 „с. FF Bn 
Gemini 15/10X715/15X ow ee vs crn nen 2 ен 
Okidata 80/82/83/92/93 .,,......... 29 ай 
Ship а Нала ix Cont US k1... 3.8 
Olhem Diablo, Ouma, Nec, Dac, Т! WME. us, <, 


DISKETTES 


Sh“ Sali Bacier 10 80 100 


OPUS 17 P10 16,7710 
OPUS 21.4716 18 "7/10 
Verbalum ! 20 "0 18 "/10 
Verbalim i 27 "710 25 */10 
Маха! MD! Р 22 “51D 21 10 
Elephant 16 "/10 12 "710 
Elsphant 18 ™710 18 "710 
Ship & Hand in (Coni U.S 2 түй 3 = 4 «100 


Order Toll Free 1-(800) 821-5339. 
GE or Call 1-(80t) 298-0872 
or үа? Check or Money Order То: 
С. К. E. Wholesale Products 
P. O. Box 381 North Sait Lake, Ul. 84054 


WordStar with 


dot matrix printers 
More capability than 
ever before with 


WS—-PRINT 


/talics, Bold, bolder, subs. 
supers) wide, wm, index, 
multiple fonts, characters 
you design, varioble line 
heights, logos, equations... 


$39.95 + $5 P&H. Spec. CEM 
Z— 100 or PC-DOS with Epsons, 
ProWriter, or Ok ML92. Viso/MC 
WHEATLAND 
DESIGN LAB 
2601 Belle Crest 
Lawrence, Kansas 66044 


Circle 353 on Inquiry card, 
HALF HEIGHT DRIVES. 


z реса! 


SHUGART: SA 455 
Double Sided, 40 TRK/Side . ..,... 


CDC: 9428 
Double Sided, 40 TAK/Side 


PANASONIC: 551-2 
Double Sided, 40 TAK/Side 


e 120 Day Warranty 
* Free Shipping 


s No Charge For Credit Cards |m 
* Order Toli Free 


1-800-531-5475 (Outside Of Texas) 
(512) 250-1489 (n Texas) 
Texaa Realdents Add 5% Sales Tax. 


a CompuR do ca. 


13010 Research Blvd., Suite 101 
Auslin, Texas 78750 


Circle 68 on inquiry card. 


im cbbons and p 


*Signalman MARK ХІІ $259.95 
1200/300 Baud Auto DiallAns 
Hayes" Compatible 


*VOSKMODEM 300 Baud$59.95 
Limited Offer/FREE Source Memb. 


*The Computer Phone Book$9.95 


*The Complete Handbook of 
Personal Computer Comm.$12.95 


—COMPUTER — 
Sanyo MBC-550 $795 
Printers & MBC-555 Package 
Order: (BOO) 235-6646 OP 555 
Calif. (BOO) 235-6647 OP 555 


VISA/MC АСОМ Electronics 
Add 3% Dept. 120 

Shipping 4151 Middlefield Rd. 
Add 296 Palo Alto, CA 94303 


Circle 12 on Inquiry card. 


GREAT DISKETTES 
Super low prices 


SYNCOM 


diskerte wrth a LIFETIME WARRANTY. Packed in 
envelopes, labels and rewnforced hubs 
we ve Seen, 


4 ва. 54"SSDD S 18° 
away 24" DSOD ea. ¢ ary 20 
I i SEF 
jhj 
= ig up iie boas 10 5° disketes $155 aa + 20 
$15.00 Bonus à 
For the lowest pnced. na n рен qum 
UE . Send for our utia T oder, 
E а еге NUS! Every Catalog includes Ин 0 oe o! bonus 


54° 105 racbon 
түт ee EDS 
au COO orders, add 53.00. Taxes: (шо 
pom 1-800-621-6827 
In illinois: 1-312-944-2788 


Minemum Order. $35.00 
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE! 
DISK WORLD 
Suite 4806 • 30 East Huron Street • Chicago, (поі 60611 


Circle 112 on inquiry card. 


TC, PROMPT DELIVERY!!! 


SAME DAY SHIPPING (USUALLY| 


DYNAMIC RAM 

256K 150 ns $49.90 
64K 200 ns 5.67 
64K 150 ns 5.87 
64K 120 ns 7.50 
16K 200 ns 

EPROM 
27128 300 ns 
2764 250 ns 
2732 450 ns 


2716 450 ns 
2532 450 ns 
STATIC RAM 
5565P-15 150 ns 
6264LP-15 150 ns 
6116P-3 150 ns 


MasterCard VISA or UPS CASH COD } 
Factory New, Prime Parts Pon 


MICROPROCESSORS UNLIMITED 
24 000 Sour Peona Ave 


BEGGS OW 74421 (918) 267-4961 


natu 
rite OA some parts rur IO wyw vede 
atow prom shoe Sri ف رید یف‎ € PO 5 
y. Dy Doe vesti momig. vua Federal Expense Standard Аг. ч єр 


Cirde 223 on inquiry card. 


tót З1АЧ - r96i INNÍ ‘pIe Ambu uo ggl әршу 


EXPOTEK 


“WE TURN AROUND FOR YOU” 
1-800-528-8960 (cium ALASKA AND nawan 


CUSTOMER SERVICE (602) 482-0400 e 10439 N. CAVE CREEK RD., #111 e PHOENIX, AZ 85020 


All prices are for cash, cashiers check ог “' order. Allow З weeks bank clearance for personal checks. C.0.0.‘s, Visa/MC, and Рб. accepted at additional charge. Prices subject to change. 
etums must have authorization number (call 502-861-1141), and are subjeci to a restocking charge. 


FOR IBM PC 


Adds 


4 IBM РС....................... Call $ave $ |Micropro Comrex — 
وی‎ S488 | AST Research WordStar MailMerge .......... 349 | ComWriter I 
Vi int 60 * cov 619 Six Pak Plus—from ........... £278 |. iniciar .....................-.. 299 Letter Quality ........... $459 
'ewpolnt 50 ................. Combo Plus li—from .......... 279 | SpellStar ...........................- 159 
Hazeltine Mega Plus—from ................ NET Cobb ЖОЛ О eee 
c. ula e s 485| = I/O Plus—from .................... 139 | Microstuf Pro-writer | 
Espirit Il ........................ 540 | Quadram vitu c ER 105 A) P 319 
Sune Microsoft (8510 b MAC ТОИ 
QVT 102 Green 535 | Quadboard ......................... КИШ. ne ee 159 Pro-writer 
QVT 102 Amber ч 550 sesnraanssumannonran E . 389 (8510A) Serial a 419 
QVT 103 Green ............ 840 ПИШЕ NAMEN 185 1550 Parallel ................ 499 | 
ОМТ 103 Amber ........... 850 Hum Memory — Y D PE AEE e 
Televideo = | J| ||| 123... ees 4&1864-150.............:... 59/9 per set F-10 40CPS (Letter Quai.) .. 899 


F-10 55CPS (Letter Quai.) . 1179 


ану: 299° сий | A-10 20CPS (Letter Quai) . 449 
шшр ot Semiconductor — CO 
“A+ Industries, > Daisywriter 
bot n $ 00 Eid Daisywriter 2000 ........... 999 
Daisywriter Cable ........... AQ 
е 300 ..................... ж" Datasouth 
wpe WE Lus 735| Transient Protection With SS ‘atl ——— 
isua A Solid Reputation™ 1 
Visual 50 Green а 4 599 р E yS РРО 
Visual 55 Green ............ 720 
Zenith = 37 
nchor f 
ین ی‎ Re 635 | Mark | (RS-232) ees $ тэ 20: ЭЗ DD resem 620 (25CPS/Serial) ....... 875 | 
Mark Il (Atari) ан 79 я н ьа 630 (40CPS/Multi-F) ... 1710 | 
COMPUTERS Mark M (TE+99) ................................... 109 | 5'4" SSIDD ees ( 
Mark IV (CBMIPET) n.. j we uM а. Ж ETE 


Ae IP PHARES Hoe PATH One RS 


Mark VI (IBM-PC) ............................. 


*ihk*zaRux5tséhtkwure&hwe*a4st*vuasSM 


n RE BREruARARORXRABARASAnAAP A trict mh mia 


GERENS E na Mark VII (Auto Ans./Auto Dial) .......... t19 —Ó 
аана а аа Mark XII (1200 Baud) ........................ 299 
MT NS F a” Disk Head Cleaner (2 Disk) .. 
C i bi TAS-80 Color Computer "atutagtUtuftujdud*u)9h$ 99 5! a’ ' Disk Head Cleaner (1 Disk) RR. 9) 
Опа ........................ 9 Volt Power Supply .............................. 8 | Koala Pad 
Eagle Fe O eee ee a Call A Сар eee ch ушы ооо оттым 
Frenkin eee Call |  Smartmodem 300.............................. o emu eee omn | mE ннн ннн н. 


Quasar IMP, VEMM" WM Call "ERRORES 1 || oda ALL 
Smartmodem 1200B ........ EOE AE 459 


NEC Portable ................. Call 


Micromodem 11... 265 Apple Paddles ..................:...„-- OF | GOI (ГОР ТОТИ Fu) ..... 
Northstar Micromodem Il Plus isses, 299 | IBM Paddles sss „Ж , eem 
Advantage ................... 2160 | мсотовет lIE ..............— 268 | (ВМ ЧОУЗ!©К ............................... 
Advantage w/SMB ...... 3345 Micromodem 100 ............-.......—.—..- OG). (el о RT E 4 NE diia Md 
Advantage w/15MB .... 4315 Smart Com ll esses BRI Apple Шоу5їбК....................................... 
Солод... лаана. 199 
P PME NAE non P 1140 W/IBM Interface . 1359 
=аатвзеатпппа»ваетеетете“л=зтаа» Ja Cat. 1 155 W/IBM interface : 1489 


+e 
LEEEEESEEEZEEZEEEZEEETEZZEEEEE] FART OO RA TREN ST ET ORNS EHTS EEE 


$245 treme ho E oq Фени очей bad ee Lei mie 


"àb*^44duótbétnhénüttoboótteate *94»t142474272545 Rite an 
ROPES ISA RI A Pee ee Lee 


у НУ АО Аа el EMEE OOO Aor -4(96 TPI Quad Den) M Portable TTITTTTTTTIITTITTTTTTTTTIT 
ie S ОРИК... сенен B" ТМВ48-2105'00) 1.2 MG ............. 400 * А 
еа еей, ЕСА... аала ЖӘ Star Micronics 


gif vea ia оета 212 Apple Cal.. —— MO aw! alge ccu wo заа E Gemini 10X .................. Call 


Ca .. ЫЕ Upgrade .. Gemini 15X .................. Call 


А ОИ OL 
o6 db udo ШККОТРСЛИИНИИКИ Ч T 268 


D-Cat . ТО ОЕ ШАП 


Amdek “юы... ЭЙ. E 329 | Silver Reed 
Video 300 GREEN ....... EXP УР ..................... 
Video 300 AMBER ....... 145 | 212A Ашо Dial .................................. 469 SEN MRA 
Color 1 Plus .................. Arm Батина. А, ERRORI. e ee Transtar 


Color II Plus .................. ДЕСЕ 


тветакраоь 
пздаафрафььофацаадааввва р 3 
PS eee shweeTesnenan ee ens ‘= à i 
p F == 4 3 = 


Can Stack, 


Sheet Feeders & 
Tractors .................. ... Call 


mutubtbs»puvuamntüuumumánamutem Hang on Wall, and а a a I 
dco SS. Has Carrying Handle. SPECIAL PRICES 
— ee = SPECIAL Okidata ................. Save $ 


12" Green Screen ........... | | оуд чави 
12" Amber Screen ........ А.б ж . |Toshiba (1351) ..... Save 


C SOFTWARE 
DEVELOPMENT 


MSDOS 


FULL C COMPILER PER K&R 

eInline 8087 or Assembler 
Floating Point 

*Full 1MB Addressing for Code or 
Data 

eTranscendental Functions 


MSDOS 1.1/2.0 LIBRARY 
SUPPORT 


eProgram Chaining Using Exec 

eEnvironment Available to Main 

c-window" C SOURCE CODE 

DEBUGGER 

* Variable Display & Alteration 
Using C Expression 

COMBINED PACKAGE— $199 


Call or write: 
c-systems Fullerton, CA 92634 


Р.О. Box 3253 714-637-5362 
TM c-systems 


_- 5⁄4” DISK DRIVES 


TANDON: TM 100- 2 
Doubie Sided, 40 TRK/Side. ... 


TANDON: TM 100-1 
Single Sided. 40 TRK . .... 


CDC: 9409 
Double Sided, 40 TRK/Side. .. 


e 120 Day Warranty 

» Fraa Shipping 

* No Charge For Credit Cards 
* Order Toll Free 


1-800-531-5475 (Outside Of Texas) 
(512) 250-1489 (in Texas) 
Texas Residents Add 5% Sales Tax. 


x =CompuFfidd .... 


13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 69 on inquiry card. 


WE WILL NOT BE UNDER- 
SOLD!! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted. 


PACIFIC 


EXCHANGES 
100 Foothill Blvd. | 
San Luis Obispo. CA 
93401. In Cal. call 
(800)592-5935 or 
(805)543-1037 


Circle 248 on inquiry card, 


Value Priced Diskettas! 
6 Year Warranty! Hub Rings! 100% Error-Fraal 


Б%'' Diskettes Soft or Hard Sactar — Boxed 
$1.39 Each* 


R DD iby 
Similar savings on 8", quad density and 
special format diakettes. 
Bulk Diskettes, with envelopes 
deduct 5€ per diskatta. 
*Par Diskette- Quantitias of 50 or more. 
10% Surcharge for quantities 
{вез than GO diskattes. 
MI Residents, add 4% Sales Tax. 
Shipping & OE. $3.00/50 Diskettes. 
TO ORDER: Call or Write.. 
| d "емал Data Products 
P.O. Box 8332 
Grand Rapids, MI 49508-0332 
* (518) 452-3457 
Michigan 1-800-632-2468 
Outside Mich. 1-800-258-0028 


“a COD. 


Circle 263 on inquiry card. 


EPROM 
PROGRAMMER 


ONLY 
nana $295.95 


COMPLETE WITH 
PERSONALITY 
MODULE 


110V AC POWER-RS232 3 WIRE 
-6 BAUD RATES 


ALLOWS READ, WRITE & VERIFY 


Comes complete with BASIC Driver Program 
Listing for most small micros ior easily adapted) 


Full 1 Year Warranty 
Programs the i rp 5 Volt 24 or 28 pin 
dévices: 2716, 2732, 2732A, 2764, 27128, 
27255, 25xx series, 68766 plus others. 

Specify Personality Module desired with order. 
Additional Personality Modules only $19.95 ea. 


CALL OR WRITE FOR DETAILS 


APROPOS TECHNOLOGY 

1071-A AVENIDA ACASO Add 
CAMARILLO, СА 93010 TS un TEE 
(805) 482-3604 s 


Circle 35 on Inquiry card. 


SAVE ON 


MEWA 


TEES T3 


ee. 54” 
S 48 () 5° 
оу. 0 3 0 


| 5W'5S0D-96TP! $2498: 5" DSDD-SETPI $3.25 ea 
Boxed in 10'5 with Tyvec sleaves, reinforced hubs and 


DISKETTES FOR MACINTOSH & HP-150 
AT TERRIFIC SAVINGSI 
376" Memorex $3.99 ал. 
See our big ad in Ihig iesua Jer other great values! 
Shipping: 514" or 34%" DISKETTES—Add $3.00 per 100 or 
fewer drskattos. (p VISA end Mastercard 
COO orders ony, add $3.00 charge. Taxes: imois 
residants, paasa add В% salas tax. 
WE WILL BEAT AHY NATIOHALLY ADVERTISED PRICE 
DH THE SAME PRODUCTS AND QUANTITIES! 


Nationwide: 1-800-621-6827 
Illinolg: 1-312-944-2788 
Hours: BAM - SPH Central Time 

Minimum Order: $35.00 


DISK WORLD!, Inc. 
Sulte 4606 « 30 East Huron Street e Chicago. Illinois 60611 


MEMOREX 


Circle 113 on inquiry card. 


APPLE COMPATIBLE 

Disk Drive ; 

Controller Card 

Computer Case 

Keyboard 

(Numeric and Function Keys) 

Switching Power Supply . .$49.50 ea. 

Joystick (Heavy Duty) ... .$17.50 ea. 

Slim Fan $25.00 ea. 

Prices for dealers in quantities of 25 or more. 
End Users Inquiries welcomed. 


ELECTRADE CO. (408) 946-2541 
780 Trimble Rd. Suite 605 
San Jose, CA 95131 


Circle 126 on inquiry card, 


MEMORY 
MODULES 


Radio Shack Model 100 
NEC PC-8201 


* Suggested List $120.00, 
Purpte price $6995 
* Low power CMOS design. a" 
° Simpie installation 
* 30 day satisfaction guarantee or your money back. 
* 1 Year warranty. 
* Next day shipment via UPS included in price. 
* Optzanal Memory Test program $15. (Cassatte) 


No frills direct connect Modem Cabla - $9.95 


Shipping: From stock. Free UPS surface Cont. 
USA—Add $4.00 for UPS 2 day Air—Add $7.00 tor 
Canada—Payment: VISA or M/C. Checks held 14 
days. Тах: 6% (Calif. only). 


| PURPLE COMPUTING CALL NOW 


2068 Ventura Blvd. Lo 
Camarillo, Ca. 93010 (805) 987-4788 


256K CMOS STATIC RAM 
LITHIUM BATTERY BACKUP 


GUARANTEED IN YOUR SYSTEM 
CROMIX-D „ MPM . CCS , OASIS . AMOS 


Y : 6/16 BIT TRANSFERS e 24-BIT EX ADDRESSING 
8-1 HZ e 2K DESELECTS « RAS-EPROM MIX 
IEEE 696/5-100 е LOW POWER e FULLY STATIC 


LITHIUM BATTERY BACKUP avowls power failure crashes inte 
hgentiy. Unique POWER-FAN ‘SENSE circuit altows processor 
1o save register information and disable board before POWER 
FAILURE CRASHES memory, 


Bü BANK 2565....- $1,499 Battery Backup 
BG BANK 645 499 «Battery Backup 
BG COMPUTER APPLICATIONS, 208 Brookside, Beyan, 
Toxas 77801. International orders add 30%. 
(409) 775-5008 


Circle 45 on inquiry card. 


Ideal for 


• COMPUTERISTS 
e OEM MANUFACTURERS 


e DEVELOPMENT LABS 

° UNIVERSITIES 

e INDUSTRIAL 
APPLICATIONS 


Eight Compatible 
1/0 Interface 
Connectors 

(Full PC compatible) 
(compatible with all 
IBM-PC* plug-in cards) 


Special J1 
Interface 

(Allows horizontal mount- 
ing of compatible expan- 
sion cards for easy bus 
expansion and custom 
configuring) (Board has 
62 pin gold plated compat- 
ible connector) 


Extended ROM 
Capability 
(Runs all compatible PC 
ROMS) (Jumper prograrn- 


EE ROMS! VPP power pin 
available for EP ROM 
burning!) (External 

VPP voltage required) 


Board Size 
10.5 inch X 13.5 inch 


Full Mega-Byte Ram Capacity! 
On board! 

(With parity) 

O 256K Bytes using 64K chips 

C 1 Mega Bytes using 256K chips 


O USERS MANUAL with theory of operation, 


M 


E 


è t^ { : ee Йи eM os i б... 1 


Evaluation 
Board Kit 


[L)MEGA-BOARD"" with full assembly instructions ..... 


THE ULTIMATE OEM/PC 
COMPATIBLE SINGLE 
BOARD COMPUTER 


Standard Key- 
board Interface 
(Full PC compatible) 


'lTEGO-BOAXdBDD" Evaluation Board Kit! 


FULL IBM — PC* 
COMPATIBILITY! 


Hardware Reset 
(Overcomes reset flaw 
in PC) 


Power Connector 
(Full BM" pinout 
compatible) 


nime, м2] 


күн 


a X 8088 Processor | 
| Эі: (Same as РС) | 


8087 Numeric 
Processor 
(Same as PC) 


Peripheral 
Support Circuits 
(Same as PC) 


Configuration 
Switches 
(Same as PC) 


Speaker/Audio 
Port 
(Same as PC) 


жр, 


Wire Wrap Area 
To facilitate special custom 
applications! 


ORDER NOW!!! 


(Blank board with full assembly 
instructions and parts list.) 


Includes highest quality PC board 
with gold plating, silk screen, 
solder mask 


ORDER NOW!!! 


SATISFACTION GUARANTEED! 


schematics, block diagram, application notes ........ 


D MEGA-BIOS™ fully compatible MS-DOS/PC-DOS BIOS $29.95] '10-day money back guarantee if not completely satisfied 


14100 SPRING VALLEY ROAD! | TERMS: Shipment made 2 to 5 weeks fram 


7 DISPLAY ipt of order. VISA, MC, der, 
5) QJ (CE тгЕсоммимсатонг -—— 8 — receipt от order money order 
CORPORATION (214) 991-1644 


$25 deposit. Balance UPS COD. Please 
add $2.00 shipping and handling per order. 


company check accepted. COD'S require 
*IBM and IBM PC are trademarks of International Business Machines 


Circle 114 on inquiry card. 


©1983 Display Telecommunications Corporation 
JUNE 1984 * BYTE 495 


CONVERSE к COMPTES 


Croàiod af MIT in 1968, ELIZA haa become fhe ————— 
artificial intelligence demongitalion program ELIZA is 3 non-directiva 
psychotherapis who analyzes each аот кз you гуре ifn and thon 
responds with het own comment or quastion = апд her remarks are 
often amazingly spproprial 


Designed bo run on а large mamframe, ELIZA has never Galore been 
avwhable 10 personal computer users except ш greatly stripped down 
versiong lacking the sophighcation which marie the origanal program so 


THE FULL-FEATURED KEYBOARD EXPANDER 
Redefine any key 1o send a string of charoclers. 
MagiKey!^ does more ... 


+ Qulomates application software, integrates 
function or cursor Keys 


t "help" menus displayed al any time 
+ builtin batch processing more powerful 
lan SUBMIT or XSUB 


ж sings can redefine keys, pause for Alihe- 
blanks keyboord inpul, or contain nesied 
key definitions 

+ invisible to system ond soltwore 


x for amy 8080-8085-28O-CP/M 2.2, no 
syslem or software modifications 


$100 
B 5550, Koypro 55" - ingura abou! other би” mats 
check YISA, MC — add 6% toxin CA 


15509 Sagewood Lane 
Poway, Califomla 92064 
СР M (tm) Ogia Reseorcn (659) 693-1022 


Circle 268 on inquiry card. 


12 Bit A/D Convertor 
FOR YOUR APPLE " 


AD1GB 16 CHANNEL 

+ IRQ OR NMI INTERRUPT 

» EXTERNAL START CONVERT 

x HIGH SPEED - 25,000 CONV./SEC 
+ 7 VOLTAGE RANGES 

x PRECISION SAMPLE & HOLD 


Bolt On Signal Conditioning 
FITS INSIDE APPLE* 


A16G $79?5 


* 16 OP AMPS- EACH WITH 
SEPARATE GAIN & FILTERING 


ASD from $14.9?5 
* TRUE DIFFERENTIAL INPUTS 

* 2to 8 CHANNELS 

* SEPARATE GAIN EACH CHANNEL 
Hollywood Hardware [818] 989-1204 
6842 Valjean Аме, "APPLE Is a registered 


Van Nuys. СА sida paceman of APPLE 


Circle 159 on inquiry card. 


wabash 


Flexible Diskettes 
6 Year Warranty - 100% Certified 


DELIVERED PRICES 
9/4 $160 each 


EF S 5I 
au Тн Wr mum + 
Packed 10 par Sod Pace 


57/4” $189 
each 


зм E Sold 

Cou E DENSITY 

AA TE я BÛ FIS 
Расзә@ *0 per Solr Pach 


1 BULK 
9/4, Gt "THE DSDD ЧК 


Ре IBLE DE мъ? 5 ГОО Cate 


Bd четка Д А ъй» ГЪ 
Packed tO ner Scit Pace Yi HB RIS 


Free shipping in continental USA Call for 
quantity discounts. We accepi money orders, 
certified checks, VISA and MasterCard. Personal 
checks accepted but take two weeks to clear 
bank M.D. add 4%. 


ч Software Services" 
1326 - 25th St. S., Suite H 
Fargo, ND 58103 


1-800-634-2246 


Circle 304 on inquiry card. 


Fascinating 


only 220 additional. 


Order your copy Ol ELIZA today and you и never again wonder how io 
respond when you hear someone say. *Okgy. lets sea what this com- 


puter сі yours can actually do!" 
ELIZA 15 AVAILABLE IN THE FOLLOWING FORMATS: 


1 5k inch disk far the 48K Appia И, ti Plus. He or HI 
325 кы Protaciod Vergion- 545 for Applesofs Source Version 


2. 5X inch disk for the БАК IGM Personal Comput 


$25 for Protocted Verwon— $45 for IBM Orsk BASIC Sourca Version 
3 5X inch desk or tape cassette for the Commodore БА (specify which] 


£25 for Prolacted Verson— 345 lor CA BASIC Source Version 


4 Standard 8 inch singla denarty disk for all CP/M based computers 


$25 for ELIZA COM—345 with Microsoft BASIC-BO Source 


5 54 inch disk lor most CP/M based computers esp computer) 


$25 tor ELIZA COM — 445 with Microsoh BASIC-80 Sou 


Please add £2 OO агиррыир and Lng to all orders 
(California reagents please add 65, sales tex) 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 


921 North La Jolla Avenue. Dept В 
— Loa Angeles, CA 90046 
i acil оин 121316842214 
MC. VISA and checks accept 


Circle 37 on inquiry card. 


EASI Software, Inc. 
Software tools for Architects 
and Consulting Engineers 


Structural Analysis 
finite element w/plates, frames, 
& out of core solver 


Concrete Steel Design 
columns, beams, & slabs 


Project Scheduling 
(PERT Method) 


w/ cost analysis 


2-D Drafting System 
(high performance) 


Coded Pressure Vessel Design 
Commercial Air Conditioning 
Piping Design 
EASI Software, Inc. 


2891 LIVONIA CENTER ROAD 
LIMA, NEW YORK 14485 
(716) 346-2022 


Circle 121 on inquiry card. 


INDUSTRIAL CONTROL 
MICROCOMPUTERS 


We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems, heat control, light control, auto- 
mated slide show, traffic lights, irrigation 
systems, home computer systems, auto- 
mated process control, and robot contro! just 


to name a few. OEM prices available. For | 


catalog call or write to: 


JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 
SAN CARLOS, CA. 94070 
(415) 592-8411 


Cirde 43 on inquity card. 


Computer Case ,.... LITT I. scd 
Keytronic Style Keyboard 
PC 65 Watt Power Supply 


XT 100 Watt Power Supply . 

PC/XT Bare Board ............ г 

Shugart SA455 320КВ Floppy Disk .... 
Shugart SA712 10MB Hard Disk 

Shugart SA606 10MB Hard Disk 

Hard Disk Controller ...... — $350.00 
Floppy Disk Controller w/Serial, 

Parallel, Game Ports 

Color Graphic Card ........ TR 

Monochrome Card ................. 


OEM/DEALER INQUIRIES WELCOME 
ELECTRADE СО. (408) 946-2541 
180 Trimble Rd., Suite 605 
San Jose, СА 95131 


Circle 127 on inquiry card. 


PAL, EPROM 
PROGRAMMERS 
& UV ERASERS 

FRoM $49.95 


LOGICAL DEVICES INC. 


ORDER TOLL FREE 


1-80OO-EEI-PROM 


(1-BUU- 331-77 S) 


Circle 193 on Inquiry card. 


flexible disks 


Call Free (800)235-4137 
for prices and information. 
Dealer inquiries invited. 


C.O.D. and charge cards 


accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blud 
San Luis Obispo. CA Bi 
93401 {In Cal call 
(805) 543-1037 | 


(kar 


Circle 248 on inquiry card. 


TOLL-FREE 
ORDERING: 
800-222-8686 


ССТ ectovocy 


1 CRAFTSMAN COURT — BOX 4160 — SEDONA, ARIZONA 86340 


Purchase your Hardware and Software directly from an OEM / Systems Integrator. Take advantage of our buying power! We stock a 
full line of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices, and the Technical 
Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation's Custom Systems House 
for Business, Education and Science. Call for a system quote. 


LIBERAL DEALER PRICING 
ON ALL CCT PRODUCTS. 


INDUSTRIAL GRADE м CCT DISK DRIVE SYSTEMS ROLLS ROYCES OF 
SUPERIOR QUALITY THE INDUSTRY 


FOR TECHNICAL SUPPORT/ 
SERVICE / IN ARIZONA: 
602-282-6299 


THE CCT EXCLUSIVE WARRANTY 
With any system we build, we pro- 


vide, in writing, an unconditional 12 
month direct warranty on the entire 
system, including mainframe, boards, 
drives, power supplies, cabling and 
peripherals! We offer quaranteed 
24-hour in-house repair and/or replace- 
ment with just a tech-line phone call. 
We can offer this, since we are so sure 
of our level of quality and reliability. It's 
great to know that in the event of a pro- 


| blem, you're notout of business waiting 


on service tumaround. We deliver! 
Qur various OEM contracts with all 

the manufacturers of the components 

we integrate, allow us this un- 


| precedented flexibility. No factory О.К.5 


necessary — just get it running - NOW! 


| e B"CP/MSOFTWARESPECIALS • 


dBASE Il - Latest Version 2.4 ........ $349 
Supercalc 86 - for CP/M 86 & MP/M .. $ 99 
Wordstar ..... $299 Pro-Pak $429 
Microsoft BASIC .. $299 Compiler .. $339 
Supersoft FORTRAN IV $339C Comp $399 
Peachtree Series 8 Modules .... each $599 
• TOP SELLING PERIPHERALS * 


ОСТ-90К Parallel S-100 
Amber Screen - 90K Baud 


Wyse 100-14" Green 
Wordstar Prom Option 


Visual 50 . . . 
950 


Liberty Freedom 100 — $479 


Okidata 82 —$349  83— un 84 — $1029 
92 $459 $779 


$2150 = 
$969 630 


• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 • 


S-100 HARD DISK SUBSYSTEMS 


Professionally engineered ST-506 type systems for the business market S-100 Computer user. In- 
cludes industry top quality drives, CompuPro Disk 3 DMA controller, all cabling, A&T, formatted, 
burned-in. Provisions for up to two hard disks in each system. We include operating system update. 
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. Soon tobe supported - MS-DOS. (/1 Systems 
are CCT innovated hard/floppy combinations, with Mitsubishi DSDD 8" drive.) 


CCT-10(11 + MEG) .............. 223948 COTAN .................... $2849 
CCT-20(22 + MEG) .............. Sara COTA MES M cc $3249 
CCT-40(36 * MEG) .............. REESE GOIFAUIT ооа а, ео е. $3849 
Drive capacities shown are after formatting! We are working on tape cartridge back-up units. 
FLOPPY SYSTEMS 


CCT-2.4 • Dual 8" 0500 
Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure, 
removeable filter air system, all cabling, A&T, Bumed in. The 


CCT-5 • 5!4" DSDD 
IBM Compatible Tandon 320K. Extra Heavy Cabinet 
accommodates two drives, hard or floppy. All cabling, AAT, 


fastest system available:.................... $1199 Burned-in. Perfect for our MS-DOS Package .... $369 
with (2) half-height - ССТ:2.45 ............... $1229 with Hard Disk Power Supply ............... $389 
Special configurations available — Call! Two Drive Unit (720K) СОТ-5/2............... $649 


ж SUPER PRICES x COMPUPRO COMPONENTS x IN STOCK x 


SYSTEM SPECIAL—ALL CCT A&T, BURNED IN: 816A - $4299 816B - $4999 816С - $6499 
ССТ2 -$6799 9 ССТЗ- $6699 e  Diski1w/CP/M-$469 e CPU 8086/87 -$819 ^ M-Drive/H - $1099 
CPU 8085/88 - $329 е CPU 8086 - $559/10Mhz - $599 . CPU 68K - $519/10Mhz - $639 
CPU-Z-$249 • Disk1-$369 ® Disk2-S579 e Disk3-$539 • RAM 16 (12Mhz) -$369 • RAM 21 (128K) - $779 
RAM 22 (256K)-$1359 е Interfacer3-$459 — e  Interfacer4-$349 © System Support 1 - $329 
Enclosure 2 Desk -$599/Rack-$649 ес CP/M80(CCTHMX)-$125 ә СРМ 86 (ССТТМХ) - S175 
CP/M 8-16 (CCTTMX) - $199 ə MP/M 8-16 (CCTSX) - $499 . CP/M 68K (CCTCX) - $279 
CP/M 86 Upgrade Kit: CP/M 86, RAM 16, Sys. Supt. 1, Cable - $829 
Call for CSC Boards — New Releases — ССТ Mods Updates - $30/0.S. 


CCT-1 — ENTRY LEVEL S-100 BUSINESS SYSTEM 
e Enclosure 2-Desk-20 Slot Mainframe • e CCT-2.4-Dual 8" Mitsubishi 
DSDD Drive System - 2.4 Megabytes * 


e Disk 1 - DMA Floppy Disk Controller e • CP/M 80 - 2.2 HMX - CCT Modified * 


SPECIAL PRICE 
e RAM 16 - 64K Static RAM - 12Mhz • e All Cabling, Complete CCT Assembly, 


e Interfacer 4 - 3 Serial/2 Parallel 1/0 * — Testing, and Minimum 20 Hour Burn-in * $ 3, 449 


RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES QUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 


OPERATING SYSTEM NOTE: Latest CP/M, CP/M 86, MP/M 8-16, CP/M 68K, have each been restructured and optimized by CCT, 


for utmost flexibility, power and speed. 


MS-DOS FOR COMPUPRO - IBM COMPATIBLE CCT MODIFIED SYSTEM 
For any CP/M 86 CompuPro System — Includes MS-DOS Version 2.0 and 514" DMA Disk Controller, All Manuals - $699 


Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help to anyone. All products we well are CCT individually 
tested and set up for your system - Plug-In & Go! Arizona residents add sales tax CCT © Trademark — Custom Computer Technology; MS-DOS © Trademark — Microsoft; BME 
Trademark — International Business Machines; CompuPro © Trademark — 


W.J. Godbout; CPIM© MP/M € Trademarks — Digital Research 


Circle 93 on inquiry card. JUNE 1984 * BY TE 497 


MEMOREX 


FLEXIBLE DISCS 


Call Toll-Free E o 
1-800-328-3472 for prices and infor- 
mation. Dealer inquiries invited. fM = = C 
C.O.D. and charge cards accepted. Г 
All orders shipped from stock. within 24 8051-Based Single-Board Computer with 


WE WILL NOT BE UNDER- 
SOLDM Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and CO.D’s 
accepted. 


hours. Call toll FREE Monilor/Debuggel 
И û 28-pin byte-wde 


sockets; monitor wall 
program EEPROMS 
| E Perlect for System 
RN Development and 


Educalional Applications 


PACIFIC 
; EXCHANGES 
oum 100 Foothill Blvd. 
San Luis Obispo, СА 
93401. In Cal call 
loy, (800)592-5935 or 
(ON iE ES Ml (805)543- 1037 


North Hills Corporation 


3564 Rolling View Dr. се = S335 
White Bear Lake, MN 55110 | 
1-800-328-3472 Binary Technology 


MN Call Collect 1-612-770-0485 . PO ВОХ 459 + HANOVER NH 01755 а 607 543 2881 


RM E RD 
aot ger РТУ 


Circle 47 on inquiry card. 


DATA ACQUISITION 
and as نة‎ for ANY computer E LECTRO N IC : 


COMPONENTS 


озым m AE MO бә] $47 


RUNIFAUUU LIE EN 


HL= (РТВ) ; 
DExz9; 
HLcHL-4DE; 
IP A-L EQUAL 


* 
Е 


Фзаафора в 


AsL; f 
* M(BC) =A, 12:5ТАХ B 


LÀ 


New! Z-80 version (runs on 8080's): 
$175. 8080 version only: $150. Macro- 
processor only: $75. Available on 
CP/M disks. Add $4 for shipping. 
Complete tutorial text: "Structured 
Microprocessor Programming" 
(Publ; Yourdon Press) $20 plus $2 
shipping. Send for ycur free button 
and literature or try the Ultimate 
Demo: SMAL/80 is Guaranteed! 


Chromod Associates, 
1030 Park Ave., Hoboken, N. J. 07030 
Telephone: (201) 653-7615 


The Model 8232 communicates via 

RS-232, and has 8 analog Inputs (0-5 VDC; 

B bits), 8 digital Inputs and outputs, and a 

2000 point buffer. Suitable for field data р т татті 
logging or lab use, the 8232 costs only FE NEN M À 
$540. Direct bus-connect unit for TRS- ELECTRON COMPONENTS 
ВО & 4 18 $295. Detailed manual, $8. OVER 15,000 DIFFERENT ITEMS IN STOCKI 
Phone our applications engineer or write: 


MOUSER ELECTRONICS 
Ж * STARBUCK Ж Ж 11433 WOODSIDE AVE. SANTEE, СА 92071 
DATA COMPANY PHONE’ (619) 4492222 TWX:910 - 331-1175 


PO Box 24, Newton, МА 02162 (617) 237-7695 


Circle 308 on Inquiry card. Circle 230 on Inquiry card. Circle 58 on inquiry card. 


SPECIAL DISKETTE OFFER. 


Apple II/lle® 
Robotic Development 


Package LES 


NHAC 
Best Prices On 
TRS-80 Computers 


Our 7th year of discounts 
Ed or Joe McManus 
Fgt. Prepaid. Save Tax. 
Toll Free 800-231-3680 
Marymac Industries, Inc. 
22511 Katy Fwy., Katy 
(Houston) Tx 77450 
1-713-392-0747 
Telex 774132 


See us in the Wall Street 
Journal every Tues. and Thurs. 


a 
» 


The Dysan quality difference is 
yours to try with advanced produc- 
tlon techniques that assure every 
diskette to be 10096 error-free. 


PLUS! if you call, write, or utilize 
reader service in response to this 
ad—we'll send you our full-range 
catalog of computer supplies with 
Special Offers good for further sav- 
ings on Dysan diskettes and many 
other quality products. 


LYBEN COMPUTER SYSTEMS 
1250-E Rankin Dr., Troy, MI 48083 
Phone: (313) 589-3440 


| Simply #1 in Service & Reliability 
DISCOVER THE DYSAN DIFFERENCE 


Stepper Motor Sys 

e AG T/D Plug-In Interface $420 
+ R2 023 Dual Axis Driver | 

e (2) Size 23 Molors (35 02. in.) 


e Positioning Command with Ramping 
trom Applesofl® BASIC 


Alsa Available with: 

2) Size 34 Motors (220 oz. in.) & 

n D34 Dual ee a $684 
ROGERS LABS (714)751-0442 
2710 S. Croddy Way, Santa Ana, CA 92704 


Circle 199 on inquiry card. Circle 287 on inquiry card. Circle 206 on inquiry card. 


` SPECIAL PRICES 
FOR THE SUMMER SHOPPER 


We Will Beat All Competitor's Prices! 


TAVA PC 


x 16 Bit CPU, Exp. to 256K 
x Two 320K Slimlines 
x Parallel & Serial Ports 
x PC Compatible 


$1779 


Microtek 


x Dumpling GX 
x Grappler Compatible 
x Full Graphics for Apple 
x 2 Year Warranty 


$79 


Keytronics Keyboard 
* For your Apple or IBM 


appie $249 
pc $199 


жк ж x 


m 
Bonanza 
,Specials 


8" Disk Drives 


QUANTITY 
1 2 10 
Siemens 
200a sss. $450 S140 $130 


300 290 280 

$350 $340 

BIR D ЖЕТА 460 450 
Tand 

ТМ848-1, Sgl./DDI. Ht... .... $340 $330 

TM848-2, DDI./DDI. Y2 Ht. 400 390 380 


EMEN 
M2894-53, DDI. / "WM $410 5400 
M2896-62, Dbl. А Dol 1A Ht. ^ n 20 410 400 


DT8, Datatrak 8 . $450 $440 S430 


JA Quadram 


x Quad Board | 
x 64K Exp. to 384K s 
x Parallel, Serial & Clock 


$249 


IBM PC System 


x PC W/64K 
x TWO 5БОК Drives 
x Hi-Res. Amber Monitor 
x Color Interface Card 


$2400 


Taxan Monitor 


x Model No. 420 
x 640 x 262 
ж Hi-Res. RGB 


574" Disk Drives 
QUANTITY 
1 2 10 


SENI 5150 5140 


FD55F, Quad Density 200 190 
All Teac's are Half Heights 


Tanan 
1м1001. 180K . .. | 
2, 360K 


TM 101-4. Quad Density 
TMS55-2, 360K У Height . 


B-52, 360K PC Compatible 


SA400, 160K н 
$4455, 360K ^ Height 220 200 
SA465, Quad Оеп. 7: Height .... 210 


Mitsubishi 
4851, Y2 Height .. $250 $230 
4853, Quad Den. #4 Height ... . 320 310 300 


B. aiti Data corp. 


COC 94 Mas 
BE09 DBE: e. 5220 


Panasonic 
$175 $165 S15S 


$210 
250 200 


‘Chino 


FDSSA(tsameasTeac160K... . 5150 $140 5130 


Hayes Microcomputer - 


x Micro Modem IIE 
x Software | 


$239 


C. Itoh 
x 8510AP 
|. ж 120 cps 
x Friction & Tractor Feed 


$339 


Co Processor 
x 8087 
x The Arithmetic Chip 


$179 


Okidata 

x OKI 92A 

x 160 срѕ | 
x Correspondence Quality 


Apple Compatible Drives 


QUANTITY 
Ó1 2 10 
Micro Sci 


Controller 


Quentin Research 


Apple Mate в Ec $1 "1 


Controller 
Rana — 


EE Dbi. Head 

Elite lii, Quad Density 

Controller Controls4 Drives . 
Half Height 

FD525A Fully Apple com. ...... $150 $140 $130 


51/4" & в” : 
Power Supply & Cabinets 


QUANTITY 
1 2 10 


PC Products 5*4" 
Single Cabinet w/pwr $7 
Dual Thinline Cab w/ pwr 80 
Dual Cabinet & Power 

All have 6 month Warranty 

PC Products 8" 

Sgl. Cabinet w/pwr &fan $220 $210 $200 
Dual w/pwr for 2 inpol 220 210 200 
Dualw/pwr&fan . . AR 


| 


S240 S235 $225 | 
35 345 33 


270 260 250 


800-847-1718 This Ad Supersedes All Others 
Computer OUTSIDE CALFORNA f (215) 643-5188 Г] 
| All merchandise new. We accept МС, Visa, Wire 
| RETAIL STORE: Transfer. COD Call. Certified Check. P.O. s from 
Components Mare Auton BG, Р Л 
| " 4 | nly а 2% X 
U n | | ГП ite a MAIL ORDER: Prices Subject to Change 
Р.О. Вох 1936 Mon.—Fri. 7 a.m. to 6 p.m. 


Hawthorne, CA 90250 


Circle 65 on inquiry card. 


A California Corporation Sat. & Sun. 10 a.m. to 5 p.m. 


COMPUTER COMPONENT: 


MONTH ONLY FREE SHIPPING 


` COMPUTER SYSTEMS 


8" DISKETTES 
Dysan 


Amdek а Apple — 
Color! 4. CompositeVideo........ 289 lEStarterSystem ............... $1326 ЕЕ ЕЛИНИН, $34 
color li + RGB Video ............. 419 Тү, А ч osse ib ИИ o. Ae 999 100 for 320 
2286 12UGPOBIS, ................ 139 МЕїпї$ї...................... 2295 Lon же. +... pP 53 
300A, 12" Amber,..............- 149 ——  — о 1150 100 for 480 
310A, Monochrome Amber ....... 179 compaq Maxell 
BMC Portable (PC Compatible) де КА... $1995 Sgl/ DbI VLA NA Ru EES "COPS, С ОГ. 544 
Franklin 100 for dau 
12AUW,80column .............. 5 79 l| c ......................... 50 
12 EUN Hi-ResGreen ............. 109 Асе 1000, 64К.......,............ $ 789 400 for 469 
9191 Color New Version .......... 239 АсеЛ2@0ОМ5.4............... 1589 Метогех 
Каурго S| ое ET г... мй $27 
IBM MOVIDEOW nce cscs hm RR ewes $1149 100 for 250 
Monochrome Hi Res Green ....... $ 219 OT NOTE .................... 1695 DBl/OBl............... 615 alie: 38 
tt COO... 1. sso 699 КИНО ..................... 2495 100 for 350 
Princton Graphics IBM Verbatim 
PGSHX12, IBMCopy.............. S 469 РСбаК,2-Огїуе$................. 52150 So) ee adl $30 
PGS 58-12, Hi-ResColor ......,.... 649 XT Hard Disk Drive, 128K .......... 4595 100 for 280 
PGS МАХ-12, 12" Monochrome, .... 199 РОН ИЕШЕ ...................... Cali Оо MEME CDS 40 
SANYO 100 for 360 
USI i Wabash 
" MBC-SSOPCCompatible .......... S 789 aDas 
PI 1 7 9 Green, Hi Res, 20MH2 SOUND E a NE $ 100 MBC-555 2-Drives, more software ss 1199 Sgl/Sgl MIN A Ncc СА аан Елиа a. е ао жы $24 
P12, 12" Green, HiRes, 20MH2 ...... 100 100 for 220 
P1 3,12" Amber, HiRes, 2OMHZ ..... 100 | о 24 
PI4, 9" Amber, Hi Rex, 20MHz ...... 100 | 3/4" DISKETTES 400 for 320 
Zenith Sgl/ Dbl reinf РЕ 517 
2ММ122, H-ResOreen ............ $ 109 9 ЕНЕСИ ОЬ... 
ZVM123, Hi-ResAmber ........... 109 | 100 for ке DISK ACCESSORIES 
Dbl/Dblreinforcedhub ............ : 
100 for oi Verbatim 
| Not Bulk Packed 8" or 514" Head Cleaning Kit ....... 5 9 
| — PRINTERS — grasso UD TUb 
Dvsan 4 Holds50 disks, plexigiass..... ^ 17 
Dynax SgI/DbI ......... " mo Aa E $33 34" Holds 70 disks, plexiglass... 24 
DX45,LetterQuality ............. $ 449 | 100 for 300 
, M ———— 729 Dbl/Dbl ..... УХ PDF RA 39 
Epson 100 for 370 APPLE DRIVES 
ЕХ-80(120сСр5).................. $ 319 
RX-SOFT (120 cps) Friction &Tractor. 419 
ЕХ-80‹160ср®).................. 519 четы. Naaa a 
FX-100 (160 cps) 15” Carriage........ по E ""srewn|Ur-..4 400 for 235 
NEC MO2DbI/Dbl ..................... 38 Micr S i 
8023A-C New Version{120cps) ...., S 399 100 for 360 A-2 Fully compatible T а ‚‚......$ 199 
8025115" Carriage) .............. 699 Controllerw/diagnostics......... 80 
Okidata Memorex uentin Research 
82A (120cps Par &Serinter........ S 289 ч оние $26 P. E VILAM =. А $ 189 
8ЗА US" Carnage) ........,...... 569 100 for 230 controller ................... .. 65 
84P (200 cps) Friction & Tractor .... 999 DbDI/Dbl ......... aR ch жй 35 Rana Systems 
New Series Okidata 100 for 320 1 Т Leer Е S 240 
92P (160 cps) iv ele NT S 429 EliteliObiSided,................ 255 
ЗЭР GENTIS) ............... 739 Verbatim Elite Ill Quad Density ............. 455 
Star Micronics "TU ....... ea $26 i ici E PB 
Gemini 10X(120cps! , ..... "oc $ 279 400 for 240 CCU 1/2 Height 
Gemini 15X (120 cps) 15" Carriage... 399 1 а. Simne ....................... 189 
Powertype(18cps Ltr.qual. ...... 479 100 for 340 condo MEME 75 


FOR YOUR LARGEST SINGLE COMPUTER OUTLE 


and the LOWEST PRICES in this Magazine 
"и CALL 800-847-1718 


NLIMITED IS OFFERING THIS 
OR ALL ORDERS OVER $1000! 


DISK DRIVE CABINETS 


PRINTER INTERFACES 


APPLE ADD ON'S 


514" Cabinets Cables ALS 
Single Cab. w/powersupply ...... © 70 IBMtoPrinter ......,........... S 29 т c © 119 
Dual cab. w/powersupply........ 80 Kaypro to Printer ..., . .. a. 29 emnsoés ................... 269 
Dual Thinline Cab. w/pwr.Sup...... 80 RS232 Cables .................-. 29 
oP H - А Apple 
8" Cabinets Fourth Dimension Oiskll eee Ree $ 299 
Single Cab. w/fan & powersupply ,.S 220 Саг сонет. „.......:........ S 49 MOEN... coca ssc vere 99 
Dumpling СХ (Grappler Compatible) $ 89 RFModulator .................. $ 15 
Poeta. dio mii e E. MEER : 
Federal Express foreachadditional46K .......... 15 Kensington 
2 = 2 { Okidata Options сбусїет5ауег................... 5 69 
Shipping Available! TractorforS2@92............... $ 59 Koala 
Seria NEEE ................. 99 Сгарһісѕтабіес. ................ S 89 
Orange Micro Kraft 
5Va" DISK DRIVES Свара .................... $ 114 Joystick < 49 
Grappler + w/16K .............. м К  — — o M A cro Max i BUT 
Star or Epson | 
coc EpsonSerialinterface............ S 119 Viewmax 80, 80 col. card.......... S 139 
9A09QDI/QbI................... „еш StarSerialinterface ............. 59 Міемигпах 80Е (Ffor ПЕ) 64К ........ 129 
Panasonic Wesper Micro Micro Soft 
Slimline 320K PC Comp. ........... $ 175 Wizard Full GraphicsInterface ..... S 89 jekGsrü ,..........s ee Tm S 69 
Tandon Premium Soft card ПЕ IV s P RC ES 369 
TM100-1 160K allen ee сс, „ЖКУ... С 200 Multiplan W^. eles m» E w.W € a 4 а W ee d юй bm 189 
TM100-2. 320K ОТ ern 220 Soft Card (280) а 4d e * m à d Uu d à À 5» M ^ à M > 239 
TM401-AQuadDensity............ 220 Micro Tek 
Bam 16, 16K Memory ............ $ 59 
8" DISK DRIVES Serialinterface ................. 89 
TG 
Mitsubishi к T миен E $ = 
ејесеА-РогЕ................... 
28940DI/BbI ..........,........ © 420 ране 34 
Qume 
DIBBBIDDE . nn cc eoe m mmn S 450 
Shugart IBM ADD ON'S 
S0dRSEI/DDI ................... S 360 
851RDDI/DDI .. yi saine оаа 470 Ast Research 
Siemans SEREK ..................... S 274 
FOD100-38Sgl/DDl ............... $ 150 Megan oo CU ERE S S 274 
Tandon IBM 
тм848-1 Sgl/DbIThiniine ........ „5 350 Monochrome Adapter........... S 319 
TM848-2 Dbl? DD! Thinline ......... 400 COIOREATÛd ..................... 245 
Plantronics ; 
РС+ w/Software ............... S 389 
Quadram 
QuagGelorGard ................ © 219 
Oud ПК .................... 479 
GAK upgrade 
64K Of Memory ................. S 49 


USI Research 
Paradise Systems multi-disptay card $ 399 


Sales Desk 
(800) 847-1718 (213) 643-5188 
Outside California Inside California 
Customer Service & Technical 
(213) 643-5191 


All mercnandise new, We accept MC, Visa, Wire 


ШЗ... ч EE ....5 119 


` RETAIL STORE: 


compute TE a З ма, 
Сотропе nts Р.О. Box 1936 ' 
Unlimited 


A California Corporation 


Hawthorne, CA 90250 
Mon.—-Fri. 7 a.m. to 6 p.m. Transfer, COD Call, Certified Check, P.O.s from 


qualified firms, APO accepted. Shipping: Minimum 
54.50 first 5 pounds. Tax; California Res. Only add 
61/295 sales tax. 

Prices Subject to Change 


Sat. & Sun. 10 a.m. to 5 p.m. 
This Ad Supersedes All Others 
No Surcharge for Credit Cards 


Specials of the Month 


EPD 
Surge — 
Protectors — 


/ 


* Dealer [nquiries Welcomed • 


The Lemon or EC-1 Regular $ 59.95 Now $ 44.95 
The Lime or EC-11 Regular $ 89.50 Now $ 74.50 
The Peach or EC-IV Regular $ 97.50 Now $ 82.50 
The Orange or ЕСУ Regular $139.95 Now $124.95 | 
| The Ground Hog Regular $ 89.95 Now $ 74.50 
Static Dissipative Mat 


14817)-284-2190 


Uniaue $ирриЕз a Accessories 
2880 GRAVEL ҒОЯТ WORTH, TEXAS 78118 


Circle 341 on inquiry card. 


***NEW LOW PRICES*** 


fi MEDIA 
JA CONVERSION 
We Put Your Data Where 
YOU Want It! 

Your data can be copied from and/or 
to any of the following: 4" mag tape. 
8" Diskette, 54” Diskette. 
• # Inch Magnetic Reel Tape: 

800 / 1600 В.Р. 

ASCII / EBCDIC 
• 8 Inch Diskette: 

CP/M, IBM 3740, DEC RT-11 
e 5% Inch Diskette: 

Apple II—DOX, CP/M, Pascal 
IBM PC/XT — MS-DOS, CP/M 
**x*PLUS*** 

Virtually ALL Soft-sectored Formats 
PROFESSIONAL DATA SERVICES 
385 Woodley Road 
Santa Barbara, СА 93108 
805/969-6993 9:00-5:30 PST 
*x**xNEW FORMATS AVAILABLE*** 


Circle 269 on inquiry card. 


COMPUTER SUPPLIES 


DISKETTES 
WABASH 5%” 
S/S S/D 


$ 1 54. 
MIN. ORDER 5O | ea 
RIBBONS 


LA 24 CARTRIDGE $ 3 60 ea 


MIN. ORDER 6 


HARDWARE 


TAS BO/MODEL II 
64K w/3 DRIVES 1995% 


PeachText 5000 REG 425» 23500 
complete line of 
ACCOUNTING SOFTWARE 


plus other major brands 
= | Terms: Visa, М.С. or COD. 
*Dealer Inquiries Invited 


COMPU-MEDIA 

SUPPLIES, INC. 
AUTHORIZED CAL TOLL Phe e emu 
DISTRIBUTOR | үл in NY. State 212-967-1700 


Circle 358 on Inquiry card. 


© TeleVideo USERS 
RETAIL 


e Fast Dump/Restore CPIM, TurboDOS 
over 600k per disk 
New! * Basic/Z with GraphiZ 
a TurboDOS for "dien 
* LYNC Communications Package 
* B" Disk Drive for 802 and 800A 
Drive, board and mne 
e а ит... ] 
New! *DataFlex 20................... from $750.00 
New! • m s êi and MOUSE кр “i 


• 816 and 806C Tape т А 
e Saft Standby Power 


New! * Anti-Slatic Products 
» RMICOBOL trademark of R 
» CP/M trademark of Digital 
a TurboDOS trademark of Software 2000 
• LYNC trademark of Norton- v 
. i "rr trademark of Data Acce 
LUS OTHER GOOD TELEVIDEO STUFF! 
COGITATE INC. | 
SPECIALISTS IN UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Southfield, Y" 48034 
5 


__visanlASTERCARD Accepted 


Convert What You Have 
To What You Want! 


* Centronics Parallel 
aud Rates Е 8 Signals 
* Latched Outputs * Compact 3y x 4% x 1X 


NO — will your peripheral choices bo == — the m 
op u have avaitabie! Our new High Pe 

Seles опуегівга provide the missing link. а on the 
latest in CMOS technology, thesa units feature full baud 
rate selection to 19.2K, with handshake signals to maximize 
transier elficiency. Detailed documentation allows 
— litied instalation. Order the Model 770 (SerfPar) or 

jel 775 (Par'Ser) Today! 


only *89,95 
‘Coming Бос. Tigerkranics |... e 


Меке 6% tex 
3501-8 fina Stem s Bringing $3.00 
Post Office Boa 2223 
Ounerd, Соот $3030 


CALL (805) 487-1685 or 487-1666 
For FAST Delivery mom 


Circle 129 on inquiry card. 


Maxell Floppy Disks 


The Mini-Disks 
with ma maximum quality. 


Dealer inquiries 
invited. CO.D's 
accepted. Call 

FREE (800) 235-4137. 


PACIFIC EXCHANGES 

100 Foothill Blvd.. San Luis 

San Luis Obispo CA 93401 

In Cal. call (800) 592-5935 or 
S BUSIS4 JEU. 


Circle 248 on inquiry card. 


ATTENTION 
OSBORNE COMPUTER 
OWNERS! 


EITITTITIYTTEIPI" ae 

а Д € pa 

а Me, kkn knds baana ув эз 
ктер є 


REPLACEMENT KEYBOARD 
FOR 
OSBORNE 1 
AND 
EXECUTIVE MODELS 
IDENTICAL TO ORIGINAL KEYBOARDS 


nei iai $79. 00 


Money Order cludes Shipping 
illinois Residents Add 644% Sales Tax 


HASCO, INC. 
6916 Huntley Road 
Crystal Lake, Illinois 60014 
hone (815) 459-3626 


Circle 152 on inquiry card. 


Let your fingers do 
the shopping in the 


тесто 


For all of your Radio Shack 
and TRS-80™ Needs 
Save Time - Save Money! 


GO PE-1 


Now on CompuServe 


Pan American Electronics 
(800) 531-7466/(512) 581-2768 
Telex 767338 
1117 Canway Ave. 
Mission, Texas 78572 


Circle 249 on inquiry card. 


APPLE I+ and ile* TT 


Easy-To-Use Software with Upper and 
Lower Case Capability DOS 3.3 and 
printer. (+ requires Videx" *Videoterm | 
Card for lower case capability. 
ONLY $24.95 
To order phone our Order Desk at (217) 
359-5888 and use your Mastercard or 
Visa or send check or money-ordar for 
$24.95 (IL Residents add 6% tax} plus 
$2.50 for postage and handling 1o: 
Advanced Analytics Technology Corp. 
Busíness and Technology Canter 
701 Devonshire Dr. C-30 
Champaign, lilinois 681820 
"Apple is a registered trademark of 
Apple Computer Inc. 


MAKE YOUR OWN BANNERS 


* "Registered trademark of Videx, Inc. 


Circle 393 on inquiry card. 


U.S. MANUFACTURER 
ONE YEAR WARRANTY! 
£57 COMNNEESCURLOUL EERE 2 


10 MEGABYTE HARD 
DISK FOR IBM РС! 


$99500 


10 MEGABYTE 
| HARD DISK 
FOR IBM PC 


Plug-n-Run, ready to go e complete with 
controller card, data cable, and mounting 
hardware e totally PC/XT compatible e 

faster than XT e handles 4 different operating 
Systems * streamer tape back-up available 


List Your Price 


10 mbyte internal $1795 $995.00 
10 mbyte external $2095 $1195.00 
15 mbyte Internal $7995 $1395.00 
15 mbyte external §2295 $1595.00 
26 mbyte Internal $2495 $1995.00 
26 mbyte external $2795 $2249.00 


Tape Back-up option CALL FOR BEST PRICE 


HI-RES MONITORS 


List Your Price 
AMDEK 310A $230 $169.95 
AMDEK 300G $179 $129.95 
AMDEK 300A $199 $149.95 
AMDEK COLOR 1 $379 $259.95 
' AMDEK COLOR Il $559 $419.95 
AMDEK COLOR iV $995 $774.95 
PGS MAX-12 $269 $199.95 
PGS HX-12 $699 $469.95 
PGS SR-12 $799 $649.95 
QUADCHROME $795 $499.95 
COMREX CR6800 $649 $499.95 
KEYTRONICS 
KEYBOARDS 
List Your Price 
5150 $269 $189.95 
5151 $299 $239.95 
STB BOARDS 
FOR IBM PC 
List Your Price 
RIO PLUS 64K $395 $329.95 
GRAPHICS PLUS $495 $379.95 
RIO PLUS 128K $495 $349.95 
RIO PLUS 256K $595 $449.95 
RIO PLUS 384K $795 $549.95 
SUPER RIO 64K $419 $329.95 
SUPER RIO 128K $519 $379.95 
SUPER RIO 256K $619 $479.95 
SUPER 10 — $229 $179.95 


SOFTWARE 
FOR IBM PC 

List Your Price 
LOTUS 123 $495 
SYMPHONY $695 
dBASE II $700 
R:BASE 4000 $495 
SMART KEY $89 
MOVE-IT $125 
MULTIPLAN  . .  . .. $250 
ACCOUNTING PARTNER __ $395 
CROSSTALK ___ $1795 
PROKEY $75 
MULTIMATE $495 
SUPERCALC III $395 
TRANSEND PC $189 
MICROSOFT 
FOR IBM PC 

List Your Price 
MOUSE $199 $129.95 
SYSTEM CARD 64K $395 $279.95 
SYSTEM CARD 256K $625 $429.95 


320K DISK DRIVES 


DOUBLE-SIDED, DOUBLE-DENSITY 
FOR IBM PC 


519995 


CHOICE OF 


Tandon 
Teac 
Panasonic 


Tec 
Epson 
Shugart 


DISKETTES For IBM PC 


High quality double-sided, double-density 
diskettes, certified to be absolutely error free. 
Box of ten, warranteed for one year 


Box of 10 w/FREE plastic case _ $39 $19.95 


HIGH SPEED 8087 APU 


Math co-processor chip 
List Price $295 


SALE PRICE $199.95 


PLACE ORDERS TOLL FREE 


Continental USA 
(800) 421-5500 


Circle 173 on Inquiry card. 


Inside California 


(800) 262-1710 


AST FOR IBM PC 


List | Your Price 


SIX PAK PLUS 64K $395 
SIX PAK PLUS 256K $695 
SIX PAK PLUS 384K $945 
MEGA PLUS 64K $395 
MEGA PLUS 256K $665 
MEGA PLUS 512K $1085 
МО PLUS $165 
MP 64K $295 
MP 128K $395 
MP 192K $495 
MP 256K $595 


$269.95 
$489.95 
$569.95 


$269.95 
$429.95 
$799.95 


$119.95 


$199.95 
$249.95 
$299.95 
$349.95 


IBM VIDEO BOARDS 


List 


HERCULES GRAPHIC $499 
PLANTRONICS COLOR+ ____ $549 


STB GRAPHICS+ $495 
QUADCOLOR | $295 
AMDEK MAI $649 
AST MONOGRAPH + $595 


Your Price 


$339.95 
$379.95 
$379.95 
$209.95 
$495.95 
$449.95 


64K RAM UPGRADE 


FOR IBM PC 


High speed RAM upgrade kit with FREE! parity 
(error detection) and one year warranty 


tst Your Price 
64K KIT For IBM PC $90 $49.95 
128K KIT For IBM PC $180 $95.95 
192K KIT For IBM PC $270 $143.95 
256K KIT For IBM PC $360 $199.95 
384K KIT For IBM PC $540 $289.95 
QUADRAM 
FOR IBM PC 

List Your Price 
QUADBOARD No RAM .. ... $295 $214.95 
QUADBOARD 64K $395 $275.95 
QUADBOARD 128K $495 $339.95 
QUADBOARD 256K $595 $399.95 
QUADBOARD 384K $795 $595.95 
QUADLINK $680 $449.95 
QUAD 512 PLUS 64K 1. $325 $219.95 
QUAD 512 PLUS 256К $550 $389.95 
QUAD 512 PLUS 512K $895 $549.95 
QUAD COLOR |! $295 $209.95 
QUAD COLOR H $275 $199.95 
AST MONOGRAPH + $595 $449.95 
QUAD VIEW $345 $259.95 


Los Angeles Area 


(213) 973-7707 


We accept cash, checks, credit cards, or purchase orders from qualified firms and institutions. 

Minimum prepaid order $15.00 California residents add 615% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and availibility subject to change without notice. Shipping and handling charges 
via UPS Ground 50€/Ib. UPS Air $1.00/Ib. minimum charge $3.00 Prices quoted are for pre-paid orders only 
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303 


SMARTMODEM 
Hayes 


Sophisticated direct-connect auto-answer/auto 
dial modem, touch tone or pulse dialing. 
RS232C interface programmable 

Lis! Your Price 


Smartmodem 1200 $699 $475.00 
1200B for IBM PC $599 $399.95 
Smartmodem 300 $289 $199.00 
Hayes Cronograph $249 $199.95 
Micromodem 100 $399 $299.95 
Micromodem lie $299 $239.95 


J-CAT MODEM 


1/5 the size of ordinary modems, Bell 103, 
manual or, auto-answer. Automatic answer/ 
originate, direct connect, built-in self-test, two 
LEDs and audio beeps provide status 


information 
Your Price 


Novation J-Cat $149 $114.95 


ULTRA-VIOLET 
EPROM ERASERS 


Inexpensive erasers for industry or home 


List Your Price 


Spectronics w/o timer $99 $69.95 
Spectronics with timer $139 $94.95 
Logical Devices $89 $49.95 


ISOBAR 


The ISOBAR looks like a standard multi outlet 
power strip but contains surge suppression 
circuitry and built-in noise filters, plus 15amp 
circuit breaker 


4 receptacle 
8 receptacle 


List Your Price 
$89 $59.95 
$99 $69.95 


THE BUS PROBE 


Best selling inexpensive S-100 diagnostic 
analyzer 
List Your Price 


Bare board __ $89 $59.95 
KH $249 $179.95 
A&T $299 $199.95 


EXPANDORAM Ill 


High density memory board, 64K, 128K, or 256K 
List Your Price 


64K $475 $398.95 
128K $595 $464.95 
192K $709 $524.95 
256K $825 $589.95 


64 STATIC RAM—Jade 


Uses new 2K x 8 static RAMs, fully supports 


IEEE 695 
Lisi Your Price 


Bare board $69 $49.95 
Kit less RAM $149 $89.95 
32K kit $229 $169.95 
56K kit $299 $225.95 
64K kit $399 $265.95 


Assembled & Tested $50 add $30.00 


THE 

LITTLE BOARD 
with FREE! 
CP/M 2.2 


Minature single board CP/M computer designed 
to mount directly on top of a 5%," floppy disk 
drive (7.75" x 5.75"). Contains Z 80A CPU, 64K 
RAM, Boot Eprom, termina! port, modem port, 
parallel printer port, flappy disk controller, and 
CP/M 2.2 included FREE! 


Little Board with CP/M $400 $348.95 
Support package $50 $48.95 
Serial Cable $13 $11.95 
Diskless Monitor Eprom $30 $24.55 


PLACE ORDERS TOLL FREE! 


Continental USA 


inside California 


(800) 421-5500 (800) 262-1710 (213) 973-7707 ` 


Los Angeles Area 


3A EOE: 


Computer Products 


5% inch DISK DRIVES 
MEN текче RS TN 


TANDON TM 100-1 SS/DD 48 TPI 
List $349 __ $225.00 ea 2 for $195.00 ea 


SHUGART SA 400L SS/DD 48 ТР! 
List $299 _ $209.00 ea 2 for $199.95 ea 


TANDON TM 100-2 DS/DD 48 TPI 
List $399 |  . . $219.00 ea 2 for $199.95 ea 


5%" Cabinets/Power Supply 


Single cab w/power supply —— $99 $69.95 
Dual cab w/power supply ___ $129 $85.00 


8 inch DISK DRIVES 


SIEMENS FDD 100-8 SS/DD 

List $399 |... $179.00 ea 2 for $175.00 ea 
SHUGART SA 801R SS/DD 

List $502 „——— $355.00 ea 2 for $349.00 ea 
SHUGART SA-851R DS/DD 

List $605 |... ... $459.00 ea 2 for $455.00 ea 
TANDON TM 848-1 55/00 thin-line 

List $499 |. —— $369.00 ea 2 for $359.00 ea 
TANDON TM 848-2 05/00 thin-line 

List $599 ______ $439.00 ea 2 for $435.00 ea 
NEC FD1165 OS DD thin-line 

List $599 ___ $450.00 ea 2 for $440.00 ea 


DISK SUB-SYSTEMS 


Handsome metal cabinet with proportionally 
balanced air flow system, rugged dual drive 
power supply, cable kit, power switch, line cord, 
fuse holder, cooling fan, nevermar rubber feet. 
АП necessary hardware to mount two B" disk 
drives, power supply, and fan. Does not include 


signal cable List Your Price 
Dual 8" Sub-Assembly Cabinet 

Bare cabinet $75 $49.95 
Cabinet kit $299 $199.95 
A&T $349 $249.95 


8” Sub-System—Single sided, Double density 

Kit w/2 Siemens FD100-8Ds — $950 $573.00 
A & T w/2 Siemens FD100-8Ds $995 $595.00 
Kit w/2 Shugart SA-BO1Rs _ $7795 $939.00 
A & T w/2 Shugart SA-801Rs $1295 $969.00 


8" Sub-Systems—Double sided, Double density 
Kit w/2 Shugart SA-851Rs — 57495 $1199.00 
A & T w/2 Shugart SA-851Rs $7595 $1219.00 


DUAL SLIMLINE 
SUB-SYSTEMS 

Dual 8" Slimline Cabinet List ‘Your Price 
Bare cabinet $75 $59.95 


A & T w/o drives 


Dual 8" Slimline Sub-Systems 
Kit w/2 DS/DD drives $1395 $1060.00 
A & T w/2 DS/DD drives __ $1495 $1099.00 


Circle 174 on Inquiry card. 


$249 $164.95 


SUPER PRICES ON PRINTERS! 


OKIDATA PRINTER 


High Performance, 
New Lower Price! 
DTC-380Z 


True fetter quality Daisywheel printer up to 32 
CPS, with a buitt-in 48K buffer. The 380Z comes 
with HS232 serial, parallel centronics, and 
IEEE-488 interfaces built-in 


Full one-year factory warranty! List Your Price 
DTC-380Z $1495 $999.95 
Sheet feeder $895 $579.95 
Forms Tractor $195 $129.95 
| Cable (specify) $85 $49.95 
aS < alo 
EPSON 

CALL US FOR 


OUR BEST PRICE! 


EPSON RX-80 100 CPS w/tractor, graphics 
CALL FOR OUR BEST PRICE 

EPSON RX-80FT 100 CPS w/FREE! graphics 
Friction & tractor feed SAVE $150.00 
EPSON MX-80FT 80 CPS w/FREE graphics 
Friction & tractor feed ____ SAVE $150.00 
EPSON FX-80 160 CPS w/FREE graphics 
Friction & tractor leed SAVE $50.00 
EPSON FX-100 160 CPS 15" platten 

Friction & tractor feed __ SAVE $150.00 


OKIDATA 
PRICES SLASHEDY!! 


160 CPS, true correspondence quality printing. 
| full graphics, ІВМ PC compatible (optional), 

handles single sheet as well as fan-fold paper, 

professionat design construction and quality 


Oki 92 parallel $599 $429.95 
Oki 93 parallel $995 $699.95 
2K serial board $120 $99.95 
ІВМ PC ROMs for 92 ..  .. .'$59 $49.95 
IBM PC ROMs for 93 $59 $59.95 
Extra Ribbon (2) $19 $9.95 
Tractor for Oki 92 $89 $54.95 


MICROLINE 82, 83, 84 


120 CPS (82, 83) 200 CPS (84), industry 
standard printers, serial and parallel interfaces, 
true lower case descenders, handles single- 
sheet as well as fan fold 


Oki 82 $499 Now on SALE for $349.95 
| Oki 83 w/FREE tractor $775 $569.95 
Oki 84 paraliel $1395 $1095.00 
Окі 84 serial $1495 $1195.00 
2K serial board _ ss. ss CSCO #150 $120.00 
Extra Ribbons 82/92, 83/93 . $19 $9.95 
Tractor for Oki 82 $89 $54.95 
Ribbons for 84 $19 $9.95 
ІВМ PC ROMs for 82 or 83 $39.95 
IBM PC for 84 $89.95 
Commodore Interface & Cable $59.95 
MANNESMAN-TALL Y 
ЕЕ ЕР EEE = 
Spirit 80 CPS 10 inch $399 $329.95 
1601 760 CPS 10 inch $798 $579.95 


| 180L 160 CPS 15 inch $7098 $799.95 


OPEN SATURDAYS 
10:00am —4:00pm PST 


Circle 174 on inquiry card. 


(One hundred ninty-nine doflars and ninty-live cents) 


THIS 1S NOT A MISPRINTI 
»80 CPS 

Friction & pin feed 
»80 or 132 columns 
» Block mode graphics 

Full ASCil character set 

P Standard centronics parallel 


$4 9995 


We bought severat truck loads of these printers 
at a one time special price. Hurry and place your 
order. We've got lois now but the demand will far 


exceed the limited supply. Includes full 
manufacturer warranty 
LETTER QUALITY 


List 


PRINTERS ON SALE! 


Your Price 


Diablo 630 40 CPS $2340 $1699.95 
Tractor For 630 $250 $219.95 
Starwriter F-10 40 CPS ___ $1895 $999.95 
Starwriter F-10 55 CPS | $1995 $1299.95 
Tractor For F-10 $250 $219.95 


Comrex СВ-11 5K paralleli —— $599 $489.95 
Comrex СА-11 5K serial $644 $589.95 
Tractor For CR-II $120 $99.95 
Keyboard For CR-II $199 $179.95 
Sheet Feeder For CR-II __ 3259 $199.95 
Silver Reed 500 74 CPS |. |. $599 $499.95 
Tractor For 500. . $149 $124.95 
Silver Reed 550 78 CPS __ $699 $599.95 
Tractor For 500 $159 $129.95 
Juki 68100 78 CPS $599 $499.95 
Tractor For $100 $149 $124.95 
NEC 3550 33 CPS $2250 $1699.95 
Tractor For 3550 $265 $229.95 


CLOSE OUT PRICES! 


ON ALL STAR-MICRONICS PRINTERS! 


Gemini 10X and 15X 
Delta 10 and 15 


Radix 10 and 15 
Power Type LQ 


CALL US FOR CHEAP PRICES! 


(Only Manufacturer's warranty applies) 


A-B PRINTER SWITCH 


Allows your computer to run either of two 


printers. Standard parallel switch box 


Printer Switch $149 
Extra Cable $40 


PRINTER STANDS 


WITH PAPER CATCH 


List 
Universal 80 Column Stand — — $30 
Paper Tray For Abv. $30 
Universal 132 Col Stand ——— $35 
Paper Tray For Abv. $35 
Okidata 82/92 Stand $25 
Paper Tray For Abv. $35 
Okidata 83/84/92 Stand $35 
Paper Tray For Abv. $40 
Universal Floor Stand $125 


$99.95 
$29.95 


Your Price 
$24.95 
$24.95 
$29.95 
$29.95 
$19.95 
$29.95 
$29.95 
$34.95 
$79.95 


-J A. DE: 


SPECIAL SALE PRICE! 


EPSON MX-100FT 
FREE Graftrax-Plus 


With FREE! GRAFTRAX-PLUS 
100 CPS, friction and tractor feed, 15 inch 
platten, one year warranty 


List Price $749.00 _ $4 8 995 


SALE PRICED AT 


MICROFAZER— 
Quadram 


The Microfazer stand-alone printer buffers are 
available in any configuration of serial or 
parallel input, with serial output. All are 
expandable up to 64K of memory (about 30 
pages of 81 x 11 text). The parallel-to-parailel 
version is expandable to 512K copy and pause 
feature included 


Paraliel/Paraliai Lisi Your Price 
BK ee s 51609 $139.55 
32K $225 $164.95 
128K $445 $289.95 
Serlal/Parallel 

8K CSD $169.95 
32K CSE $199.95 
Paratiai/Serlai 

aK __ 6199 $189.95 
32K  . — $260 $199.95 
Serlal/Serial 

6K 2. 7 5199 $169.95 
32K __  . _ _  _ __ —— —— $260 $199.95 
Practical Peripherals 
Stand-alone Microbuffers List ‘Your Price 
Parallel, 32K $299 $229.95 
Parallel, 64K $349 $269.95 
Serial, 32K $299 $229.95 
Serial, 64К $349 $269.95 
64K add-on board $179 $149.00 
Microbufters for Apple tl 

Parallel, 16K $259 $189.95 
Parallel, 32K $299 $229.95 
Serial, 16K $259 $189.95 
Serial, 32K $299 $229.95 
Microbuffers tor Epson Printers 

Parallei, 16K $159 $129.95 
Serial, 8K $159 $129.95 


Computer Products 


4901 West бЕр Ave, Hawthorne, California 90250 


JUNE 1984 * BYTE 505 


| ` . The Source 
For All IBM несе Products 


| IBMPC 
mm SYSTEM ИЩ printer 
сой" W/10 MEG " 


ж 256K, 2-360K Disk Drives 
| ж One Teac 360K Disk Drive E. P Meg Hard Disk. x Model No. 6100 
* Software for 360K Drive x Parallel Card or * Interface Card & Monitor 
* Twice the Storage Capacity | 


ж Bidirectionally 18 cps 
Serial Card Other Configurations Available ж Proportionally spacing 
List $399 $939 List $149 $89 List $4795 $3495 List $599 $449 


x * 
MAYNARD lll COMPAQ 
HARD DISK MII SYSTEM 


* PC Internal 1200 Baud 
* Hayes Compatible 
* Complete w/software 


* 10 Meg Internal 


* Controller * 9 Drives, 360K * 1 Year Warranty 
* Software Included ж 256K of Ram 


| List $495 $349 | List $1495 $998 | list $3495 $ 2395 List $89 $49 
>. 


! | Ж 
EPSON . PC DUST TEAC 
PRINTER COVERS DISK DRIVE 
4 | ا‎ 


| E 


ж FXBO ж Covers Monitor 
* 160 cps x Keyboard & Mainframe 


us ses $489 us 520 919 


Diz. Dis 


The source Р 9 We Accept MC, Visa, Wire e Shipping Minimum 4.50 The Source! 
Transfers, Certified Checks * Purchase Orders Accepted ‚ Кас d TERN CARET. 
е сор" Avialible è This Ad Supersedes all Others 


j VISA 
© All Prices Reflect a Prepaid =z 
Discount Prices Subject to Change 


ж 16 bit cpu ж 128K Ram 
* FD55B * Two 360K Drives 
ж 360K Slimline 


- * Mono Monitor 
* PC Compatible * Parallel & Serial Ports 


List $299 $ 1 69 List $2495 $1 789 


IBM COMPATIBLE MONITORS 
DISK DRIVES IBM & COMPATIBLES 
AMDEK 
TAN DON 300G, ТЕ feel. ... e CR $ 199 А5Т RESEA RCH 
TM-55-9, % Height(3600. ....... $ 909 300A, T9" Amber ............. 139 А 
TM-100-2 (60K) , É b K) ‚ * MM v S 909 310A, 12” Amber Monochrome .. 169 . Van gi ois E ae 5 т” 
Color! + Color Composite ...... 999 : ee саф 
ТЕАС MegaPack 256K option for Mega.. 279 
Color I! + RGBw/Cable........ . 409 
FD55A Sgl. Head (160K)......... $ 149 Мо + Ser. &Optional Par. Game .. 149 
FD558 РЫ. Head (360K) CH р $ 169 PRINCETON GRAPHICS Additional Ports .,.......... 49 
HX12,RGBPCCopy............ S 479 
PANASONIC — SHUGART 2 QUADRAM 
SA455-Panasonic ............ „5 159 E НИН 5 a 
cud фй. a Оны» 
CDC Quadlink 
' — 9409Dbl.Head(360K). ......... $ 999 DISKETTES GhsdBoerd] n 239 
k QuadBoardW ................ 269 
PRINTERS PIPELINE HERCULES 
DblI./Dbl. Reinforced Hub 1 year Color Graphics Card ........... $ 339 
OKIDATA warranty CX, A. . КЕЗЕ $ 19 PLANTRONICS 
МЬВФА (1906р). ............. $ ps Hip File Holds 70 (smk. plexiglass). — 16 СЕ Кыл... fer: р S 379 
| Мі 90А (160 Ср). ............. 4 
| ML93A(160cps)1S" carriage.... 729 D IBM 
| 99 899 TractorOption ......... 59 s ^ p RICETTE TTE 5 = 
99&93Plua3&Play ............. 49 gum, oos oos N эү li i аарына : 
3 * TON IBM & COMPATIBLE Monochrome Monitor or Adaptor 309 
B510APProwriter....,.......- $ 339 COMPUTERS AU ce DISK GEMTRIILEERS Ж 
А WU aie А ШШ 77 0. O AN aoao 
ңе EA 4D. м ro 1319 IBM Maynard w/Ser. Port .......... 299 
PC w/64K, 1 Drive(128K)........ $1975 Maynard w/Par. Port .......... 229 
JUKI PC w/64K,2 Drives ............ 9195 Sigma СопігоПег............., 159 
¬ са MD БШ... тау. Л, 5 an PC XT, 128K 10MegDisk......... 4495 а дл б ee pum 159 
ractorFeed ................. 1 PC ..... (UEM S 1199 PC PRODUCTS 
COMPAQ Rainbow Color Card ........... $ 369 
Compaq 128K, 1 Drive.......... $1895 AMDEK - 
| MODEMS Optional DriVE ............... 229 ео, 3. smi OE S A89 
HAYES MICRO INC. EAGLE DUST COVER 
Smart Modem 300 —*.. $ 905 PC-2, 128K, 9 - 320K Drives e» o RE +» $9550 Covers Monitor, Mainframe & 
Smart Modem 1200............ 489 PC-2 + . 9250 Keyboard .............. 22.9. 10 
Internal1200B........ llle. 399 COLUMBIA MORE ACCESSORIES 
ANCHOR 1600-1 Р 9-Drives (360K) Е MES $9595 Koala Graphics Tablet а: Ве Ме. 5 89 
Mark XM 300 Baud РӘ үте $ 94 1600-4, 19MB Hard Disk Mom E...» 3875 8087 Co-Processor „ыл... 1 79 
Mark XII 1200 Baud ............ 269 MPC-XP Portable .............. 2395 KraftJoystick ................ 39 
PROMETHEUS SANYO Par. Printer Cable ............. 39 
ProCom1200 ............. ...$ 369 MBC 550, 1-Drive, software ...... $ 789 
МВС 555, 9-Drives, more software, 1099 
RIXON MBC 550-9 . 949 
PC219A,1200Baud StandAlone..$ 409 Ls-rrzra 9 ''* 
P919A. 1900 IBMPC 409 MBUSSEER Р, Р T INE 1295 
А бА فيي‎ et Optional Serial Port ........... 99 
U.S. ROBTICS TAVA Th S 
Password, 1200 Baud .......... э 339 2-Drives, 128K, 9 Ser. 1 Par. Port, Color e our ce! 
NOVATION Graphics Card & Hi-Res. Green Circle 254 on inquiry card 
us elc PERDE кеа 5 449 MOF . «dec palo. дъ а. 2 $1895 


CALL TOLL-FREE (800) 841-0905 


For Lowest Prices & Fast Deliver 


INTERFACE CARDS FOR 


ORDER DESK: 


MAIL ORDER: 
1142 Manhattan Avenue, CP21 CUSTOMER SERVICE: 


(213) 970-0177 


1500 841-0905 
OUTSIDE CALIFORNIA) 


Mon.-Fri. 8:00 a.m. to 6:00 p.m. 


Manhattan Beach, CA 90966 (213) 970-0177 Saturday 9:00 a.m. to 1:00 p.m. 


COMPUTER 
PRODUCTS, 
Inc. 


ORDER TOLL FREE 


(800) 
030-0800 


(CALIFORNIA RESIDENTS) 


(800) 
848-8008 


3 
VISA ане 
Бле 


TERMS: Minimum order $10.00. 
For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 
residents must include 6% sales 
tax; Bay area and LA residents in- 
clude 6⁄2% sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to prior sale. 


HOURS: Mon. - Fri. 7:30 to 5:00 
Saturdays 10:00 to 3:00 


VISIT OUR RETAIL STORE 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
(408) 988-0697 


ALL MERCHANDISE IS 
100% GUARANTEED 


DoKo 
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TMS4044-2 
мк 
TMM2016-Z00 
TMM?2OIE- 15D 
TMM2016-100 
WMGIIG-4 
KM8118-2 
НМ6116:2 
HMGIIGLP-4 
HMGI15LP-3 
HM6IT8LP-2 
L6132 


LP = Low fne 


TM$4027 


741.500 
741.501 
74LS02 
74503 
74504 
74505 
74508 
741509 
741510 
741511 

740512 
740513 
741514 
74—515 
74520 
74.521 

750522 
740526 
741527 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
741.538 
74L$40 
74LS42 
141.567 
741548 
7441.549 
7ALS51 

741.554 
74LS55 
741.563 
741.573 
744.574 
74ALS75 
74LS76 
74L578 
74L583 
7141.585 
741.585 
741590 


|. 74—591 


STATIC RAMS 


286 1 4 |4504] 

£56 1 4 |4604] lemes] 
1024 1 + [450na) 

1024 2 7 [45089] (LP 

1024 1 1 [25083] (LP 

256 x 4 [45084] 

255 r 4 [45083] 

024 x 4 [45004] 

1024 s 4 (250a 

0024 к 4 [480mg] (LP) 

0024 x 4 [000и [LP] 

{024 x 4 (200m) (LF) 

4095 x | [$551] 

40065 з | (450и) 

4096 a | 110005] 

4085 1 ! 120046] 

1024 3 8 (250а6] 

2048 1 8 120043] 

2048 1 8 [15001] 

2048 1 û [100и] 

2048 1 & [200m] [ет] 
2048 1 $ [150n1] [c maii 
1048 x 5 [120141 [сме 
2048 c 5 [20009] (emerit ll 
2048 c B [15011] [сте [Р 
£045 x B [12001] (стир) 
4095 x 3 [3101] (Qaa 


4006 x 1 (250a) 
4095 x | (10003) 
4096 x 1 1205) 
Bid? x | (2000) 
8192 s 1 (2500 
15384 x 1 (2506) 
15384 x | (2001) 
16184 x | (50mg) 
15384 x 1 [15б] [Sr 
65535 = | (250m) 
65536 x 1 (200и) [Sri 
65538 r | (1500) (Se 


50 = Single 5 їн! Supply 


EPROMS 


256 x 8 [dps] 

1024 r 8 |450 
1024 © B [45003] 
1824 r 8 [4%] (Se! 
2049 x й (4506 där] 
£048 r 8 [350m] ir] 
£048 r B [45051] (51) 
2045 x 9 [45089] 
4096 x 8 [45013] (Stl 
4096 c 8 [450 (5т] 
4095 x 5 [2508 (5r) 
1896 х В [20024] ($4) 
4182 x B [450] (57) 
5192 x 8 [2501] [ST] 
8192 r | [20011] (51) 
5182 x B [45 002} [Sr] 
8197 r mu {Srl [24 рм} 
15384 t 8 Fall 


Sr = lle S oll Supply 


7ALSOO 


74L892 
741.593 
74595 
74596 
74.5107 
745105 
7405112 
7405113 
7415114 
745122 
74.5123 
748124 
7408125 
745126 
7415132 
745133 
745136 
7415137 
74.5138 
7465139 
745145 
715147 
TALS 148 
745151 
745153 
745154 
745155 
745156 
745157 
745158 
74.5 160 
745161 
745162 
745 163 
74LS 164 
74LS165 
74LS 166 
74LS 168 
74LS 169 
74LS170 
74ALS 173 
7415174 
7405175 
74.5 181 


(101 = (anii-Stetic 


DYNAMIC RAMS 


745189 - 74LS363 
TALS 190 . 741 5364 
745 191 - 741.5365 
74LS 192 . 74L5366 
74L$193 - 7418367 
TALS 194 : 7T4LS368 
741.5 195 : 74LS373 
7415196 і 7405374 
745197 : 74LS377 
74L5221 : 74LS37B 
74LS240 , 74LS379 
74LS241 i 7415385 
74.5242 ; 74LS386 
74LS243 74LS390 
74LS244 ; 7415383 
74L$245 . 745395 
7405247 : 7415399 
745248 . 7418424 
74LS249 А 7405447 
745251 . 7415490 
7405253 : 74LS624 
74LS257 . 7TALS640 
741.5258 . 7ALS645 
74L$259 ; 74LS668 
74LS260 .58 745669 
74LS 266 . 74LS670 
74LS273 . 74L5674 
7415275 . 745682 
79405279 - 7415683 
745280 . 74LS684 
74LS283 > 74_5685 
7405290 ‘ 74LS688 
74LS293 . 745589 
745295 à 74LS783 
74LS298 ‘ 81LS95 
74L$299 ` 61LS96 
74L$323 : 811.597 
7415324 : 81598 
7415352 ‹ 25052521 
74.5353 : 25LS2559 


==» я IBESSSIMIEZISIMIPIZII 
PPPOE CEPR Pee 


ft vere ste tet Pee eee eee eae 


” eres 
seep P 9 9 4 € 9 o» вәт» чэт 9 B аэ» eee 4 n à No» ы « . 2.20 
+ т 1 ътавоае фаз 4 фаб эя эз е т ‚ 21.95 
ETD bead... E КИК 

T--—-—-—--—uE 


` os * 
"**9»t*9*099»4€»2b5bt9*^-bh4n^mnunM 2B. 95 
24&4*^992»^982—17594999*935»»*vT5»* ЛИ 28. 95 


APPLE ACCESSORIES 


BO Column Apple ЇН ................... 949.95 
BO Column Apple ПЕ ................... 129.95 
780 Apple Wt .................. каз 
ZBO Apple П+ КИ ....................... 59.00 
ZOD Apple WE ........................ ^^. 89.00 
280 Apple ПЕ Kit ....................... 50.00 
TON GAMI ee iiini ... 20.95 
16K Bare Board .......................... 13.95 
Cooling Fan ....... Kael fote 5 
Power Supply .....................-.-...„. 714.95 
———— BD 
RF Modulator „ааа saan nons 13.95 
Disk Drive ......... 
Controllar Card ..... теғе — د‎ 39.95 


Circle 117 on inquiry card. 


The Flip Sort PLUS" 


The Flip Sort Plus" adds new dimen- 
sions to storage. Designed with similar 
elegant lines as the original Flip Sort", 
in a transparent smoked acrylic. Holds 
over 100 diskettes and has all the out- 
standing features you have come to 
expect from the Flip Sort Family. 
$24.95 


سے — 


The FLIP SORT" 


The new Flip Son" has all the fine 
qualities of the original Flip Sort", with 
some added benefits. Along with a new 
Gesign, capacity has been increased 
50% to hold 75 diskettes and the price 
is more reasonable than ever - $19.95 


280-510/0 ....... . 
Z80-SIQ/1 .....,...... 
Z80-S1I0/2 retire) tor ec meee er Ean 
240-S10/9 Se = чта 


4.0 MHZ 


ZBOA-CPU ........... dee Yr xi ME eae v 
ZBOA-CTC .......... 
Z80A-DART 


ZB80A-SIO/1 
ZBOA:SIO/2 


ZBOÜB-CPU "+4 eS еен ит +в тту е зт»ре а: з > 9.95 
ca cp ve с.ни ree vites vase E 
ZBOB-PIO 1 


AY 3-1014 bom B o4 Bo &OR dox ho 5 b 4 9b WR e 4 » еа b d on »-» 6.90 
BESHDIB ............ IIT TM 390 
ENIM aI ece tenerte TOM D 


Circle 117 on inquiry card. 


N 
© @ чл > О О оф AH лл (лл SL 


VOLTAGE REGULATORS 


7805T 2 7905T 
78MOSC . 7908T 
78087 а 7912T 
7812T ^ 7915T 
7815T . 7924T 


7805K 1 7912K 
7812K б 7915K 
7815K А 7924K 
7824K : 79105 


781.05 _ 79L 12 
78L 12 à 79L15 


781.15 : LM323K 4.90 
78H05K ; UA78S40 1.90 
78H12K 


C.T = TO-220 К a TO-3 L = TO-92 


DIP SWITCHES 
4 POSITION 
5 POSITION ........ qm nr EE : 
6РОФ8ТОМ..................‚.. I. 
7 POSITION ......... ..... gue A A ; 
8POSITION ...... Ea cds opi crt s 


IC SOCKETS 


8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 
40 pin ST 
64 pin ST 


8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pin WW 
22 pin WW 
24 pin WW 
2B pin WW 
40 pin WW 


16 pin ZIF 
24 pin ZIF .. 
ИрИ ТЕР”... ee cca ee 


ZIF = TEXTOOL (Zaro Insertion Force) 


CRYSTALS 


RESISTORS 


Ya WATT 5% CARBON FILM, ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEO OHM 


50 рса Фф Ф ферот тетер то ۰ 


514" DISKETTES 
ATHANA 


BULK DISKETTES 
54" DISKETTES 
NO LABEL 


SINGLE SIDED DOUBLE DENSITY 
(WITH JACKETS AND HUB RING) 


SPRING 
SPECIALS 


4116 250пѕ 496/ea 
4116 200ns 896/ea 


2100 sxerroms 2.49 
2110 зекерпомѕ 2.95 
2132 = s2xeproms 3.95 
2104 = caxeproms 5.95 
21128 128K Eproms 19.95 


4164 “pme 4.45 
4164 “gum 5.45 
4164 "mu" 6.45 


2114 го 8/7.95 


QUV-T8/1 
EPROM Eraser 


$57.95 


QUV-T8/1 Economy Model: This is a low 
cost EPHOM Eraser housed in a plastic en- 
closure The UV element and components 
are installed in the top lid and you place the 
EPROMS ın the bottom half No lmer or 
switch option is included 


@ Erases up to 8 EPROMS in 15 
to 20 minutes. 


€ 12,000 u Watts at 1" distance. 
e 90-Day Warranty 


DoKo 


2100 De La Cruz Blvd. 
Santa Clara, CA 95050 
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PRODUCTS 
IBM PC MULTICARD™ 


“MULTICARD” multifunction card for the IBM PC 
& XT expandable to 256K. Thousands of this 
popular card have already been shipped by ACP. 


9 64-256K e Disk Emulator Software 
e Parallel Port e Printer Spooler Software 
* Serial Port e Clock/Calendar 


91 Year Warranty € Clock Software 


3229" weak 5229" 
$-100 64K cms RAMCARD 


Unbelievable 
Price! 


299% 


Assembled and Tested 


€ ACP has sold over 1000 of these IEEE compatible, 
low-priced, high-reliability 64K Static RAM Cards. 


e Single 5-Volt operation. 


SIEMEN'S SALE 


You can now purchase Shugart 
compatible В” Disk Drives below your 
existing factory direct pacing! 
These Prices are the lowes! ever published 


*Siemen's SSDD FDD100-B.. $169.00 


Also, with purchase of Disk Drives 
you can buy the Vista V-1000 Dua! Case 


with Power Supply and Cable 
8" Disk Drives fet спу 5375.00... , Regular Price $495.00) 
$1 69” Char Limend! Factory Warranty 90 Days! 
Stepped knmediatety trom Sieck! “OEM Quantties 


DOT MATRIX PRINTER 


COEX 80-FT 


ме 9x7 Do! Matrix, BO CPS, BI-Directional 

Printing М 

v* 2K Bultered Memory 

ме 80, 96, 132 Columns, Graphics and 
Block Printing 

w^ Selectable Char Pitch, Line Spacing 
and Feed 


"n nm 


APPLE II" COMPATIBLE 


а 
Thin APPLE COMPATIBLE 
DISK DRIVES 
1 VISTA Solo SYF SM usos . $199.00 
ine CUMANA SY Sld a „а... ess zeri 219,00 
RAHA Eltel,,. .. is 249.00 
M EWE оаа, РЕ ^. 
rive Ela Э ,.. иво ер rse . 499,00 
Ente Contrada. exa. mm viste E 
SUPER 5 Alps A40 Thineline казаа sus 199.00 
$4 gg" TEAC Т40 Thinalirm.... . .. 239.00 
TEAC ТЛО Doubhesided . 329.00 
Contralor ete? ivt tard + P9 rr 58.00 


TANDON 100-2 


PC Compatible » Double Sided 


e 0 
COs 5229 , 
eA TM100-1.......$179.00 


TOSHIBA Half-High 


PC Compatible » Double Sided 


179" 


TANDON 848-2 Thintine...... $479.00 — SHUGART 801А............. 
TEAC FUS8B .............-.- 199.00 — QUME Dalairack 8 ........... 
SEAGATE 10Mb Hard Disk..... 895.00 СОС 1800 DS {320K} ......... 
MFIBS2.................... 299.00 SEAGATE 5Т506 {БМВ Win.) ... 499.00 
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64K RAMS Sow 


Apple Compatible Software 


BUSINESS 

ACP PRICE 

APPLIED SOFTWARE Устат .... 5299.00 
Yersaform Hard Disk usos ios. .-399.00 
ARTSCi Mape Window ГА „жаура +a BOO 
Magic Comba . ... ..... | 148.00 
ASHTON-TATE dBASE It iim . .... 8300 
Friday (CP/M) ..... Т": 
BP! (GL, AR, AP, Pay, im) . . wa. 293.00 
BRODERBUND Sank Sweet Wrilat . ... 48.00 


BUSINESS SOLUTIONS The стеб Jack 148.00 
CONTINENTAL (GL АЯ, AP, Pay) .... ea. 162.00 
Home AccOuntand .. a- .. . vo 49.00 
DATAMOST Rea! Estate lv .,., „,... .,. 00.00 
DOW JONES Market Manager... .. ...249.00 
Market Andhy20r uurt9au*tiyrbri ۰ + 208.00 
Market Microscope. „.......„...‚ ou. 549.00 
EAGLE Monty Docsions.. ... ; . 149.00 
FOX & GELLER QcXrcode aiis sasa ... 199.00 


avr OG GOO ey bero on 


Compiler Pius obese DIRE ee rs 7900 
Bases Compilar ... .....›...›,›.. ......@9.9% 
HOWARDSOFT Tax Preparer. ..... .. 149,00 
Real Estate Analyze! . .,... rasta 139.00 
KENSINGTON Format Il. desta da А 99.00 
LIGHTNINQ Mastertype .. ... .....,.... 35.00 
LIVING VIDEOTEXT Think Tank ... 135.00 
MICROPRO Wordstar, ....... .......... 249.00 


or Spellista.. .. .... op 199.00 
Wordstar Prof. 4 РаК................... 449.00 


Into Pak or InfoStar ....-seseee seo. . Cali 
MICROSOFT Mutiplan .. EEEE RETETE EEE SETE 479.00 
Мито Finana. . .. .... Ls LLL... 7900 
Muitoa Bud9ot "уу режу voa FATT ET Oe .- 118.00 
MEGAHAUS Megawnter.. .. .. ..,... 49.00 
PEACHTREE Sones 40 (GL. AR, AP) ..., 279.00 


Senos 9 (Text, Spell, Mail) .. : . 399.00 
PERFECT SOFTWARE .................... Cail 
QUARK Word Juggler (lla) .. ........... 199.00 

Laxicheck (M0)... essi às SAL . 99.00 

Сай for Appte II 
SIERRA ON-LINE 

Screememtor ii (2904954 as але reris 99.00 

Screememter Profesponal .., ..1,..., 149.00 


SOFTWARE PUBLISHING PFSFie . bees 
PFS.Grph or PFS: Ropon 9*35asa22as8i 443 . 9.00 
STATE OF THE ART ............... vs Cali 
STONEWARE DB Master 40,,  . 249.00 
BB UbMy t or 2... «79.00 
SYSTEMS PLUS Acci Pus (GL. AP, AR) Sot 50920 
VISICORP Visicalc 3 3 ITE) ope ee seer 79.00 
Vrsicnic Enhanced ....„. ....... 9900 
Мше or Ysgor... . ‚+++ 179.00 


HOME & EDUCATION 

BROOERBUND Спорот .... ........ $2800 

Drol or Loderummer .. ness: „.. s... 28.00 

Arcade Machine arago {&Фа=»ффо nomena 44.00 

Appio Parec .. oop mPa eee R Odeo st SR er eee ee 24.00 
BUOGECO Rastor Бизи . ., .. ..... 2400 

Pinball Construcbon Sat ... „,....„.......29.00 
COUNTERPOINT SOFTWARE 

Easy Games for Young Ctuidran . ..C4 26.00 
DATAMOST Алес .. .. err cn nn s s 20.00 


"ажа + 


EDU-WARE Compumalh о. 37.00 
Algebra J, it or HI eae dos we 5000 


Compuread or Compuspell . ........,. 23.00 
EINSTEIN Memory Trunet — .. ......... . 72.00 
ELECT. ARTS Mus Consiruction . ...... Call 
HARCOURT Computer SAT .., ,.,,...... , Call 


HAYDEN Sargon I.. .. .. cae es 29.00 
INFOCOM Zork Ной. . a reesei» 29.00 


Deadune . . 38.00 

KOALA Modulos (8 available) . Со bul 
| LEARNING COMPANY 

Juggies Rainbow... .. . .. ...-.. ..-. 38.400 

Bumbio Games... .... samastas . 48.00 

Genrudos Secrets .... . .. «2... .. 59.00 
L á S Crossword Magic ....... --. .-..41.00 
MICROFUN Miner AH Dor. ا و ر‎ | 
MICROLAB ...... PEORES SOR ,. Call 
MICROSOFT Decathlon ..,..... 22 ,.. 25,00 

Typing Tudor H .,...,....... ә,» cre r 10,00 
MONOGRAM Dolara А Senso ..... ...... 74.95 
ORIGIN Exodus: Ота (ll... . seen 20:95 
PENQUIN The Quest.. . .. Dy. . 15.00 
SENSIBLE Sensible Spelet. ...,.... .. 99.00 
SIERRA/OM-LINE Frogger. ............. 28.00 
SIRTECH Legacy of Lyigamya .. ..... ... 29.00 

Krught ol Duxmondis .. . , 29.00 
SOUTHEASTERN Оза Capture 40. e 54.95 
SPINNAKER Alphabel Zoo ,. agaaa sss 20,00 


Delia Drawing DexrkVfhatT divi s teises 35.00 
Боски Favor ......., : 
най дафеч 


"ерер 1... 


SUBLOGIC Flight ‘Simulator or Pinball. age 25.00 
SUNDEX-No : Raled Home Finance 
CPA Porzonal Arcouman .......... .... 7498 
CPA Parsonsl Investot .. ....-. .--.--.. 74.905 


Pme TYCHEERSILMESU I 


валада алетжааая« 


BEAGLE Appo Mechanic vevurssers > Ф200 
Apple Plot œ Pronto DOS. ......... 4  . 26.00 
Beagie Base s, „овеча оче: 26.00 
DOS Goss . кузак »2áà93cdvAv 117.00 
Doublo Take ос Utlity Cy „ао .... 26.00 

CENTRAL POINT Filer Sere eee фа LIII . 16.00 

Copy U Pig . asa „ауел 0 

MICROSOFT ALOS. 2...0... 05.00 
Cobol BD ..., . > TIT n] 
Fonran 60 ` eer’ $4 “eae 155.00 

PENGUIN CGS System .. sane cone » 79.00 

PHOENIX Zoom Graphix .. ао алоо E 

SOUTHWEST Merin .  .uue.-- . 43.95 

Send for Complete Catalog el Solena 


TOLL FREE 


800-854-823 


910- 595- 1565 


APPLE" 


DISK 
CONTROLLER 


Only 549% 


Apple Compatible 


w/Apple ta Epson Cable 


Apple Пе Compatible 
80 Col 
carî wax ӨӨ" 


APPLE COOLING FAN 


with 
Surge 
Suppression 


49" 
VISTA "SOLO" 


Apple [lle 
Compatible 
Disk Drive 


Totally compatible to Apple Drives. 


Only *1 99*: 


Controller........ $49.95 
Just plug in and run. 


Apple Il 16K 
RAM CARD 


Compatible with 
280 Softcard'" . PASCAL CP/M™ 
Full 1 year Warranty. Top Quality by COEX 
NEW LOW $ 95 
ACP PRICE 49 


Also from COEX, NEW EPSON 
Parallei Interface for Apple. 
With cable ,...........,..949.95 


VISTA A800 
8" Disk Controller 


for Apple $299” 


VISTA “DISKMASTER” 
IBM Compatible 


3°, 5", 8" and $1 69° 
V1200 Compatible. ..... 


MONITORS 


TAXAN 


MODEL ACP PRICE 
210 RGB Composite, Sound (Appie) . . $329.00 
400 AGB Vision | Med res. (Apple, (BM, ис) 222.00 
410 RGB Med res (Ачай Mar ).,.,. . 429.00 
415 RGB Yamn (11 Hi Res. (Apple WAG, IBM} . 559.00 
420 ROB Ili Hh» Res (IAM Cabinet) ‚559.00 
121 TTL Green 127 (IBM Cabinet)... ... .. 179.00 
122 TTL Amber 127 (IGM Самти) ... . 159.00 
100105 Green'Àmbe, .. ........ 138.00/149.00 


CLEARANCE SALE 


120 Appio lit мисти) Power Supplies $59.95 
13 Zenith Z394 Computer 2199 1149.00 
26 Zenith 290-0 Computer 2498 1299.00 
22 Zenith 237 Daek Dnve 16939 899.00 
12 Zenith ZB7 Desk Onve 999 549.00 

1 Zenith 267 Hard Disk 5995 3199.00 
*AJI Zenith New In originel boxes with 90 
day Factory Warranty from nearest doalor. 

2 TI MORD w frichon Vtertre stat ‚895 578.00 

4 TI 840RQ witrittar..... ...... 1045 59900 

2 ТІ HORO Package Optinction 1265 699.00 

5 ТІ WORD Package Opitractor 1315 749.00 

7 T! 850 Sonal Рамиг 449.010 

7? Ti Professional Муал 350 179.00 

20 TI Prot БАК exp to 192K Ramcarnd 149.00 
1 Fortune System 10 7995 2995.00 


3 Fortune 256K Ramcard i095 599.00 
35 Oliveri M20 Computer. 2495 995.00 
200 Gona Тептшзйз CTC RS232 268.00 


40 Zantec 8003-9003 Tetrninals 
Mail Order: P.O, Box 17329 Irvine, СА 92713 


Retail: 13108 E. Edinger, Santa Ana, CA 92705, 


(714) 558-8813 
542 W. Trimble, San Jose, СА 95131 
(408) 945-7010 


COMPATIBLE. 


Printer Interface $ 49% 


1 Fortuna System 20 10990 3995.00 | 


Complete А 
Support Facility 
Complete In 
Se P ra 3 
We service most 
Fioppy Disk Ortyes 


CODEX 16K Aam Card 


KDALA Graphics Pad 
KRAFT Joystick 

Gams Paddles 
MCT Speed Demon 


CPS Mulbfunction 
Muse 
AÛ Plus DA 


Neptune 4K + 40 
Meptuna 126K + 80 
Neptune 192K + 629 


ANDROBOT 
Topo w'Speoch 
Androwagon 

Торовоћ (ll, Hal 

Tapetaacn (If, tho} 

1 


FRED бо (i, Ila) 
RBESX 

AOSE Robol wf 

16K Memory Add-in 

Robot Алт Сню 

Моке Opbon 

Power Pack 


ZENITH HERO | 


ere — Damier” 


Меге li Green mE acı ..... ........ 178.00 
Supe Sorna ard . ... sn na aca 189,00 
60 Column Tart Card WHK E CE 169.00 
Imagewrüsr Dot Matrix Рот. . «e-~. 5494 


“Apple Products Available in-store Only" 


ALS СРМ 3.0 Plus Салі 
COMPUTEH ACCESSORIES 
Power Control Center P12 73.00 


Parallel Privorcard w Caba 69.00 48,95 

Apple Il Prodotype Card 2900 20% 

Apple 1 Extender Card 25000 20.00 

64K Extewwied 80 Cohumn 19900 — 99.95 
CORVUS Hard Disk Orest Call 
EASTSIDE Wildcard (11 + w 64] 88,00 
Widcard 2 illo} 119.00 


KEYTROMICS KB200 11 + Keybd 299.00 22500 


MPC 128% Bubbio Momory . 
MAR бирт Mod II RF Modulalor 6800 4000 


Soticard Premium Pak {Il + | 695.00 498.0 
Solicard Premium Pak (Ile) 455.00 395.00 
MOUNTAIN COMPUTER 


MICROTEK Dumpling Bul wi 348,00 26500 


PCP! Applicard w/128K, MHz 595,00 489.00 
6088 Coprocessor 


Appirard w 126K, 4MHz 495.00 42900 
PERISOFT (АЛ w) Year Warranty} 
Printerivk Intell. Pinter 10 99.00 — 79.00 
Messenger Uniw. Serial WO 135.00 105.00 
Tametink Realtime Clock 110.00 — 80.00 


Mücrobulter 16K (Epson Parallel) 159.00 Call 
Microbutte 32K (Epson Paraka} 199,00 Can 
ficrobulter 16% (Epson Senaf) 179.00 Call 
Microbudfar 32K (Epson Serial) 219 00 Сан 
Microbuffter meno GAK (Parallel) 349.00 — 278.09 
Microbuffer mina 64K (Serah 348 Q0 279.00 
PROMETHEUS Vorsacard 4 ln 1 19900 168.00 


STREET Echo 11 (Applo) 
Echo || Senai (In-hne) 249.00 198.00 


pelo go 
F ALE D. (Educational Robot} — 34900 Са! 


м. 
Robot Control Language (i. e) 395 00 Call 


Appla™ Appia Trademark of Appio Computar 
IBMT IBM Trademark of international Business 
Machines 


ERES: We accep! VISA МС O Gohan and Руы” cracks. 
choi and Como PO's We Oo PE charge your cn шй wt ghe 
Personal checks рте acres eerie and CONT CIO at No berar 
Aitor toh ЗАА ûr WC COD 5 ove! EDO tenet TUS. беор anth ore 
Ada TS spiro and Funding lor UPS. Vit ole amedr ment 
Primi бест to change wthod nobce "Pp reserva fe carni BF abe 
EEE cubism We der nol Пропа ky Зурсоугарыс errors 
Rai Sete Prices Mary Wary 


' computer | 


Apple Ilo wi128K, BO columns .... ... .. 

Agpic Io Sale System. .............. 1295.00 
Includes: Appio а wid K, BD Column Card, Monl- 
ker H & Disk 11 ме Стуса 

Disk Il СИТОН, paca oan, "arci cia 292.00 

Oth 11 БЕА БАЕДЫ . 321.00 


$399 00 6299.00 


99.00 4995 


Wildcard Pius (БАК in 10 злс) 148.00 
FINGERPRINT Epson Enhancor моло 
GIBSON Ligh) Pon 249.00 EE 
IS РКАБО Interface {llke} 19900 139.00 

PKASO Interface (II) 19900 15900 
KENSINGTON Systom Saver 69.85 — 69.95 
PC Saver 4995 3995 


125.00 95.00 


Sup'r Fan 5000 38.00 
MICROPRO MHz Арран! + Word Cali 
MICROSOFT 2-80 Soficard 305.00 248.00 | 

Z-BD Sottcard Plus 64500 479.00 


239.00 189.00 
395.00 315.00 
350.00 295.00 


ORANGE MICRO | 
Grappler Pius 175.00 128,00 | 
18K Buflerboard 175.00 129.00 
Grappler Buttered ve 15K 245.00 165.00 


595.00 499.00 


Graffink Graphics о 17500 138.00 M 
Buflerank w/16K Buller 189.00 $59.00 E 
PRACTICAL PERIPHERALS | 


OQUACRAM Quadhnk 580.00 493.00 
Microlazer 16K (Parallel) 163.0%) 169.00 1 
Microfazer 16K (Serial) 220.00 $55.00 
Mscrorazer 32K (Parallel) 225.00 103.00 | 

SATURN/TITAN | 
32K Нага 219.00 185,00 | 
84K Ramcard 349.00 289.09 
128K Ramcard 496.00 309.00 BM 
Accelersior il Cand 599.00 449.00 


S'YHETIX Spine | 449.00 129,00 
Sprite I 24300 224.00 
Supersprio 295.00 35900 
Flashcard 144K 34900 389.00 
Flashcard 288K 629.00 549.00 

TG PRODUCTS 

Joyshick 59905 4295 
Solod- npon 5995 48,05 
Trackball 6495 EPS 
Joystick w Togs tle 6445 54.55 
YIDEX Videotenm {80} 500 169.00 
Urata (132) 37900 273.00 | 
Enhance II 148.00 — 99.00 
VISTA COMPUTER 
ABDO В” Disk Controtlar 37900 299.00 | 
A500 S'a" Disk Contrater 900 49.95 
V1200 Amyn 6 2Mb 1549.00 1099.00 EM 

VOTRAX Type N'Talk 25900 199.00 | 

Personal System 


1785.00 Саг | 
12500 Call 
#5 Сы 
195.00 Сы 


2495 00 Call 


Circle 15 on inquiry card. 


1984 CATALOG AVAILABLE SOON - 64K NUT. KITS - ONLY 50% 


Serving Computer Professionals Since 1976 


HAHDWARE 


AST کر‎ n ‚оК 
plus il w 
LO Pis il (CS ! 
Game Şenal Parallel Options 
64K Memory Upgrade . 
CHALKBOARD . pe: 
COEX ІВМ PC Extender Card А 
IBM PC Prototype Card .. 
DAVONG Hard Dask Drives . 
KENSINGTON PC Saver .... 
KEYBOARD IBM PC Compatble  . 
KEYTRONICS WP жаш КВ5150. 


MICROSOFT Mouse Y T 
M&R PC/XT Exp Chassis (6 slots) . 
MOUSE SYS Mouse lor PC E. 
PERSYST Time Spactrum м: 64K . 
PTI Back-up Power 200 400W 
QUADRAM cere e preg 
adlin е Рт 
Quaddisk (up 10 7 аф 
Microlazor MPG w.B4K 
VISTA Turbocard мк 
Maxicard w. 64K (up 10 576K) . 
PC Master (10 1O0}... 
Diskmaster (Floppy Cont. ). 
PE Bock Cu PR mt 


BROTHER HR-25 (23cps daisy} АЕ. 
HR-1A (16cps daisy). .. ... Cal 

COEX 80F'T (BOcps) $1 

OYNAX DX-15 (daisy. 2-color} . 

DAISYWRITER 2000 еа 

EPSON pi BO | a 


NEC ee 50 du ЖИ 
OKIDATA Model B2 83. ‚ 399.00/519.00 
Mode! 84 


. 919.00/989.00 


925. . 
Modal 93Р 925 
SILVER REED ЕХР550 (37cps) . 
STAR Gemini 10X De seo s. 009.00 
баги 15X (1 
Detta 10 t5 rre e ' 
ТТХ Mode! 1014 (12cps) . ... 
TRANSTAR 130P (1&cps daisy) 
315 Color Pnnting 
AMDEK Video 300G'A 145 
Video 310A amber (IBM) 
Color | (compose) 299.00 
Colm 1 Plus (earphn nonglara) . 329. M 
Color | poe ПВМ) analog . 449. 
Color Il 
Color Ill RGB (вм) 3 
Соки tV RGB (IBM) analog. .. 
BMC 12 Green-Low cost . : 
PGS HX-12 RGB (IBM) 
ZENITH ZVM-121 12^ grean .. 
ZVM-134 12° АСБ color 


DISKETTES 


OYSAN 5's" SS OD 

DYSAN 514° DS DD 

IBM 5 SS DD 

IBM 5*4^ DS OD 

VERBATIM 525-01 SS DD 

VERBATIM 550-01 DS DD 

MAXELL MD1 SS DD 

MAXELL MD2 DS DD 

Flip Storage Box 5'47 (80 disks) 

BULK SPECIAL SS 
With Sleeve and Box 


IBM ACCESSORIES 


COMPUCABLE 
Kaybbard/dive dusi covers ; 
Computer keyboard wnyl cover 
CURTIS PC Pedestal 
S Adapter 
Verlical PC Stand 
Mono Extension Cable 
Keyboard Ex! Cable (3-9'), .. 
EDP PROTECTION eee 
The Lemon Peach 
The Orange Lime . 
GILTRONIX SWITCH BOXES 
2 Way B Linas. 
4 Way 8 Linos 
2 Way Centronics 


10 555 
10:65 
10 60 
10 65 
10 45 
10 55 
10 50 
10 60 


10 25 
100 195 


THIDBETERDTETITIME 
2299959359259 55 8888888 


= دم بے ج‎ © ur 


F 
ip ipt 


SAG 
EI 


Star Gemini 10 15 

Okidata 80 82 83 

Ohdata B4 92 93 
NEC 3550 . 


MODEMS 


BIZTOMP Model 2120 (Internal) 
HAYES Smartmodem 1200 
почат 12008 
(w Smaricom Ш. 
Smanmodem 300 . 
Smartmodem It "m 
Smartmodem IBM Cable. . .. 
NOVATION Access 1-2-3. 


BARERA 


WE STOCK CABLES « RIBBONS: DISKETTES‘ SPARE PARTS - 


SOFTWARE 
dBASE Il/Friday 
5389/5179 

Condor 


389% 


SuperCalc VIl 
579°%/5159%/5249% 
Multiplan Vers. 1.1 

d 79% 


Microsoft Mouse/Word 


$369 
Wordstar 3.3 
$269 


Micropro Pro Pak 
38/9? 
Rbase 11 
532000 

T. К. Solver! 
$319% 

PFS File/Graph 
50500/0500 
Context MBA 

Call! 

Lotus 1-2-3 Vers. 1À 

Call! 


Сору II/PC 
Sideways 
Volkswriter 
Home Account 
Peachtree 
Crosstalk 
Digital Research 


Send for Free 
Catalog 
96 Pages of 
Selected Values 


Ж 


-— —— | 
Big eret 


52699? 


MULTI CARD I” 


(INTRODUCTORY OFFER) 


COLOR SPECIAL x 


THE COLOR GRAPHICS CARD 


(same designer as Colorplus Card) 


269% 


PRICE 
BREAKTHRU! 
1 year Warranty 


exp 


indica Computer Product's best selling multifunction card for the 
IBM PC & XT (plus compatibles) now has been improved with expan- 
sion capability to a full 384K and at no charge an additional game port. 
You also get Print Spooler and Disk Emulation Software plus a full 
year SWAP-OUT Warranty at no extra charge. Why pay more when 
you can get the same function and performance as Quadboard 11“ 
and AST Sixpak Plus™ for substantially less money. You compare! 
Try it at no obligation. 10 day no questions asked return privilege. 


FUNCTION | Multicard н | Quadboard II 


Memory 
Parallel Serial 
Clock/Calendar 
Game Port 
Software 
Warranty 


0 to 384K 
Yes 
Yes 
Yes 
Yes 

1 Year 


0 to 384K 
Yes 
Yes 
Yes 
Yes 

1 Year 


0 to 384K 
Yes 
Yes 
No ($50 list Opt.) 


EXPANSION MEMORY 


e 64K Upgrade (Set of 9 64K RAMS). 


e 256K RAM's 
e 16K RAM's 


S (256K 


|0 ХТ (Serial, Parallel, Clock/Calendar) . .. 5129% 


The most popular expansion card for the short slot of your IBM XT. All 
these functions on one card optimized to fit in one slot. 1 year warranty. 


(16K x 1) 
e 8087 CPU (Arithmetic Processor) 


x 1) 
10/ 


COLOR/GRAPHICS/COLOR/GRAPHICS 


1429* 
1375" 
, Call 
265" 


e Plantronics COLORPLUS ™ . 
e Hercules GRAPHICS CARD 

e Quadram QUAOCOLOR I&II.. 
e Scanoptik COLORGRAPHICS 


e Amdek MAI РТА 
e Paradise MULTIDISPLAY 
e CONOGRAPHIC CARD . 
е MA Sys PEACOCK 


Tandon TM-100-1 Single Sided (160K) ... 


|} Tandon TM-100-2 Double Sided (320K)... 


Contro! Data 9409 Double Sided (320K)... 


TEAC" 55B '% high Double Sided (320K) .... 


Toshiba’ 4 high Double Sided (320K) 


‘IBM PC Mounting Hardware for tz highs 


Vista "Diskmaster" 57," & 8° Dxskcontroller |... 


Circle 15 on inquiry card 


TEAMS: We accept VISA MC, МО Cashes ang Personal thecks, Senor 
and Company POs We do no charge your card шейи ae shp Personas 
Сїкхї& шге Givers incense ang crit eard и Ng Surphanpe Added on 
VISA er MC COD s aver $500 require AP. deposi entha order Add J'a 
Ферма and handing tor UPS Wis otter samneday stipend Pacis ирегі 
lo change efhaut nabce We reserve the prn? ba sutislituté manutaciuie? 
Vie are fol responssie for typogragtuey cnoe Aelall Sake Prices May 
Vary IBMT traderrarh of Intermutonal Bisnes Mactenes Quadboerd Il * 
tradernars of Quadra Corp. Sagas Pus ^ trademark of AST Research Enc 


MAIL ORDER: P.O. Вох 17329 Irvine, СА 92713 


Retail: 1310 E. Edinger, Santa Ana, CA 92705 
(714) 558-8813 


542 W. on att: San Jose, CA 95131 
(408) 946-7010 


800-854-8230 


91 0-595-1 065 


0K-384K 1 gg” 


5590” 


3199" 


J318V1IVAV S318V9 WOLSND ° «08; АЛМО - 30VH5dn Mp9 
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Pl اک‎ „Бб, Via. ee Peg m 


LOWER 2 PRICES-BETTER SERVICE 
QWYSESO | (Gee (53)... 


Dual QUME 8" Floppy 

Drive Subsystem With 

5-100 DMA Controller 
and CP/M 816"!!! 


WM Auto Dial/ 


Answer 
1200 


Baud 
Modem 


PASSWORD 


BFUSRPASSWORD List Price: $449.00 


Emulates TeleVideo 910/920/925, ADDS 
Viewpoint, and Hazeltine 1500. 


e 14" Green Screen 


2.4 Mbytes of On-Line Storage! 


e 132/80 Column Display SALE 
e 16 Function Keys (Sh wt 34 ibs) PRICE S 1 49 5 SALE 
BPWTSSO DUR $ | | a PRICE 
ist Price: SAVE OVER $15 
px PRICE 569 BFSPPO2 (Shipping ^ TR кучко чы 


Duy From The World's Largest Supplier of S-100 Boards! 
[Стррге.] CPU BOARDS IEEE/696 S-100 PRODUCTS 


AAA 


Ш 


Static RAM (A&T) 
CompuPro is a registered trademark of CompuPro 


ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (818) 709-5111 


Circle 267 on inquiry card. 


CPU board (Supplied on 8" CP/M? 
compatible disk) 


Pari Number Description List Price OUR PRICE BFSD$38095 580-300 4MHz Z80A CPU ААТ $ 741.00 t 619.00 
88083009? 580-300 6MHz 2808 CPU ААТ. $ 82500 629.00 
ВРТ! з CPUGOK AST BMH? § 69500 $435 — Шр 280 Starr System ABT (Not ЕСЫ) S 45000 34000 
ВЕЄВТ51088 Co-Processor w/8086 only AT $ 75000 $ 404.95 ct pinta, BR Ge им LL. 
BFGBT51087 CPU 8086/8087 A&T $1050.00 $ 939.00 BFSDS38087 ExpandoRAM 11/696 256K $ 82500 $ 748.00 
BFGBTS1587 CPU 8086/8087 CSC $1150.00 $1085.00 BFSUS38070 РАОМ-100 wisoftware ART $ 28500 $ 218.00 
BFGBTS1080 CPU 8085/88 A&T $ 49500 $ 348.95 Вғ20538082 RAM Disk 256K A&T $ 87500 $ 775.00 
ВЕВВТ51580 CPU 8085/88 CSC $ 59500 $ 497.87 BFSD$38081 ROM Disc 128K A&T $ 35000 $ 318.00 
BFBBT51080 3/6MH2 CPU-Z ART $ 32500 $ 228.95 BF$0$38088 l/0-8 4-Port Async Ser. A&T $ 60000 $ 548.00 
BFGBTS1560 3/6MHz CPU-Z CSC $ 42500  $ 347.67 BF$D$38083 l/0-8 8-Port Async Ser. A&T $ 69500 $ 580.00 
BF80338094 /0-8 4 Sync, 4 Async, Serial 1/0 A&T $ 795.00 $ 899.00 
DISK CONTROLLER DOARDS BFSD538080 Versafloppy Ill $ 89500 $ 750.00 
BFPDBVF339145* — w/5'A" unbanked CP/M? 3.0 $108300 $ 888.00 
BFPOBITTACPN ys dee s M” ec Ve у. : 4M BFPDBWF339148* ^ w/8" unbanked CP/M® 3.0 $1083.00 $ 88800 
: —— айа ee oe GFPOBYF339147* w/5%%” banked CP/M® 3.0 $1083.00 $ 888.00 
TM DISK 1 Floppy controller (АБТ) $495.00 $425.00 BFPDBYF339148*  w/8” banked CP/M* 3.0 $1083.00 $ 888.00 
BFRBT4100 CP/M® 22 for 780/8085 $148.95 BFSDS38098 Versafloppy 1/696 (A&T) $ 40000 $ 344.00 
wimanuais & BIOS, 8” S/D Disk BFPDBVF238141* — w/5%4" unbanked CP/M® 3.0 $ 58800 $ 424.00 
BFBBT4105Q laa for E. 8085/88 $249.00 BFPDBYF238142* ^ w/8'" unbanked CP/M* 3.0 S 588.00 $ 424.00 
: ای ۾ کا‎ cd BFPUBVF239143* ^ w/5¥4"" banked CP/M® 3.0 $ 588.00 $ 424.00 
5 BFPDBVF239144* — w/8" banked CP/M* 3.0 $ 58800 $ 424.00 
BFRBTS4025 а ne rr ea controller $795.00 $5 *CP/M-Plus" (3.0) configured for the SBC-300 
BFGBT54030 DISK 3 ST-506 type 5%” hard $795.00 $688.95 >. 7 
disk controller — w/CP/M-80* & ў ia | 18 0 SINGLE 
санае" (A , тюм BOARD COMPUTERS 
/ О DOARDS BFADCSUPE128 Super Six MHz 128K Master w/1 ADC $995.00 $340.00 
BFGBTS6010 System Support 1 Multifunction $450.00 $318.05 Р51 RS232 Serial Adapter 
VO (AED BFADCSPRSLYS128 Super Slave GMHz 128K $695.00 $595.00 
BFGBT65010/56531 551 w/8231 Math Chip AST $645.00 $670.00 BFADCSBCTS Super Quad for 5'A" drives $750.00 $805.00 
BFBBT58010/58320 551 w/8232 Math Chip A&T $645.00 $570.00 BFADCSBC18 Super Quad for 8” drives $750.00 $695.00 
BFGBT53030 Interfacer 3 - 8 port serial (ART) $699.00 $488.95 
BFGBTS3040 Interfacer 4 - 3 Serial, 1 Centron- $450.00 $318.95 Software G / О Port Adopters For Above CPUs 
ics Parallel, 1 Parallel (A&T) BFADCPSI PS/Net1 RS232 Serial Adapter $ 35.00 
8 4 6 DIT MEMORY DO ARDS BFADCCPSP Centronics Parallel Port Adapter $ 35.00 
/ BFADCCPM22*t Advanced Digital CP/M® 2.2 $150.00 
BFGBTS2018 RAM 16 12MHz 32K Static A&T $ 55000 $ 458.06 BFADCCPM30*t Advanced Digital CP/M Plus™ (3.0) $350.00 
BFGBTS2021 RAM 21 12 MHz 128K Static ABT $ 99500 $ 695.00 BFADCTDDEAU* t TurboDos" 1, 2, or 4 Multi-user — $560.00 
BFGBTS2022 RAM 22 12MHz 256K Static A&T $1750.00 $1228.05 Replace * with Q to specify Super Quad, $ for Super Six 
: BFGBTB2012 M-Drive/H 512K RAM Disk A&T $1475.00 $ 80425 t Replace t with B for 8” 1BM* 3740 format, 48 for 5%” 48 TP! format or 88 for 54” 96 TPI 
= format 
—— Manufactured by Vector Electronic Co. 
= Jeclot under license from CompuPro HARD DISK CONTROLLER 
== —-—— Mo БЫ T" D Ж BFADCHDCIO018 57506 5%” Winchester Cont $500.00 $395.00 
= * , j BFADCHDCINSTL Install program for use with nor-ADC $ 10.00 


PRINTERS 


SUCI" 


rq Peeled саз 


$289 


Part Nombr Dezcrigtioa List Price Our Price 
BFETRBEMIUX 120 cps, 80 col (20 Ibs) $399.00 $289.00 
BFSYRBEMISX 120 cos, 132 со! (26 ibs) $649.00 $380.00 
BFSTRSERINTA Serial Interface for 10X and 15X $ 59.00 
BFSTRSERINTIAK Same as above with 4K Butler $119.00 
BFSTADELTAI® 160 cps, 80 col (20 lbs) $649.00 $469.00 
BFSTROELTATS 160 cps, 132 col. (20 lbs) $799.00 $589.00 
BFSTRPDWERTIPE 16 cps Leiter Quality (25 lbs) $449.00 
Letter Quality Dot Matrix Printers 

BFTALMTIBOL 160 cps, ВО col (21 105) 579 
BFTALMTIBQL 160 cps, 132 col (28 Ibs) $799 
EFTALMTRIB160 Replacement Ribbon for MT1 6OL $15.25 

BFTALMTRIBIBOU Replacement Ribbon for MT180L $17.80 

BFPERCSOCPI2CP Cantronics Male to Male 6' 824.95 
BFPGCZ50P72CP IBM PC" to Centronics Parallel б' $34.95 
BFPGC261PGP 6° S conductor shielded RS-232 819.95 


— 


z-pRACTICAL PRINTER 
Ş PERIPHERALS DUFFERS 


MICROBUFFER - Stand Alone Buffer 


BFPRPMBISSA GAK Serial 5349 00 $268.00 
BFPRPMBIPOA 64X Parailel 534900 $289.00 
BFPRPMEME4A m Expansion Module 517900 $148.00 


MICRODUFFER li-- For Apple Il/He 
16K, Expandable to 64K. Extensive Graphics. 
Serial & Parallel Ports. 
BIPAFIMB2PLUSIES w/Seria! Cable $259.00 $189.00 
BFPRPME2PLUSIGP w/Paralle! Cable $25900 $188.00 


BFPAPGAAPHICARD Graphics Only Card $ 9900 $ 85.00 
BFPAPPAINTERFACE Centronics Parallel KO Card 5 7500 $ 59.00 


DUFFERS FOR EPSON PRINTERS 
Compatible with EPSON MX, FX, RX Serles' 
and ІВМ Printers 


Senal ВК buffer 
Parallel 16K bulfer 


BFFRFMESE 
Bf PRPMBPID 


SANYO VIDEO MONITORS 


12" 80 x 24 18MHz 


$15900 $120.00 
$15900 $129.00 


Pari Numer Deseripilos List Price Sate Price 
BFSYOOMBOIZC% Black & While Display 524000 $149.00 
BFSYODMS0IZCX B&W w/Audio $26000 $185.00 
BFSYOOMSIIZEX — Green P31 Display $24000 $149.00 
BFSYOOM9It2CX Green P31 wiAudio $26000 $165.00 
BESTODMAZEZCX Amber Display $240.00 $149.00 
BRSYOOMS2120X Amber w/Audio $260.00 $185.00 
н 
19" RGB COLOR w/AUDIO 
BFSYO0M6500 Medium Res 350x350tnes $495 00 $348.00 
gFITDDNT5O0 High Res. H480x U240 dots 5725 00 $496.00 
ДИ: Ultra High H590 x V240 dots $1085.00 $798.00 


(Stupping Weghts on above monitors 12" 24 Ibs ea / 13" color. 30 ibs ea) 


ШШ 


box! 
e Complete with C 


ORDER TOLL FREE (800) 423-5922 - CA, AK, НІ CALL (818) 709-5111 
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ready t0 90 right out of the 


ontroller card, data cable, & 


e Controller wi 

(51506 Compatible 

e Hard disk can es 
: S 

© 2. emm (data transfer rate 3 time 

faster than 


artitioned into 4 


Ti ITIN 


INTERNAL 15M Byte 


Hard Disk With Controller 


grum oPct IS (Sh WL 11 05. 


"IL 
CLL Ё, 


| ntroller 
Hard Disk x Wim Cont ا‎ 
нонни Aji hardware specications 


ШШ м 
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same = ЕШ 
1 595 packed By а 0.00 
5 aenmmppcsuet 59 Vitus lnc ied 
ML (Sn. WL 1 16 105) Hie am for 0 older origina 
BFPOBIHK де & Data Cal gr memory € 


disk boot program for | 
external 15 MoyteMard Disk W Required disk DOO p. sng 411 116 - 16K 


“FUP “№ FILE 


э» 50 Capacity 
(53::.... MODEMS — 
t 
1200 Baud, Auto Dial/Auto Answer — | 
Part Nomber Description Usi Price Our Price і 
BFUSRADIALZI2A 1200 baud with LEDs 559900 $459.05 $29. 95 | 
BFUSRSIUQ 1200 Baud S-100 Card $44900 $395.00 ps | | 


ped 
LJ 


51/4" Double Density 
Soft Sector, 40 Track 


Use with ІВМ, Sanyo, Apple and Most Personal Computers 


TELPAC COMMUNICATIONS SOFTWARE 


$ 79.00 
$ 19.00 


BFUSRTELPACSA Software on Apple 5'4" Format 
BFUSATELPACS Software on 8" 5550 CPIM? Disk 


D.C. HAYES 


BFOCHO400P 1200 Baud Smartmodem §69500 $479.95 
BFOCHOZ00P 300 Baud Smartmodem $27900 $229.00 PRICE 
BFOCHOT00P MicroModem 100 $39900 $298.00 Part Number — Manulacturer Sides f Box 2 ar More Boxes 
BFOCHOOQ0P  MicroModem II $379.00 $299.00 — 
BFOCHI200B  1BM-PC™ Modem Card wth —$69500 $479.00 | ° BFULTS1401 ULTRA 1 819.95 818.95 
Software included BFULTS2401 ULTRA 2 832.00 830.00 
BFMLXMOIM — MAXELL 1 $26.00 $24.00 


RIXON 


_1200 Baud Direct Connect w/10 umber Memory _ 929.00 537.00 


$34.00 $32.00 


BFMLXMD20M MAXELL 2 


OYSAN 1 


BFRIXR212A 1200 Baud Stand-Alone Umt $495.00 $399.00 BFDSN1041D 
BFRIXPC212A —— 1200 IBM PC" Modemi2ibs) $49500 $399.00 BF05N10420 DYSAN 2 $41.00 $398.00 
BFRIXPCCOM! IBM РС” д Software (1 fà) ы CALL FÜR HARD SECTOR & 77 TRACK DISKS MOT LISTED HERE 
BFPOBRIXIBM IBM Modem & Software Together (3 Ibs) : 
J8 
8" Double Density, Soft Sector Double Density, Soft Sector 
BFMURMMIO0 300 Baud Modem (2 Ibs) BFMXLFOII28MI200 MAXELL 1 $44.00 Sea тос sas cQ 00 


39995 875.00 BrMXLFO2X0MI200 MAXELL 2 $51.00 $47.00 
Circle 267 on inquiry card. 


жы PRIORITY ELECTRONICS 
9161 Deering Ave., Chatsworth, CA 91311-5887 Te 


ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (818) 709-5111 
Terms. US VISA, MC, BAC, Check Money Order U.S Funds Only СА residents add 6'5% Sales Tax. MINIMUM PREPAID ORDER S15 0D inctude MINIMUM SHIP- 
PING & HANDLING of $3.00 for the first 3 Ibs. plus 40€ for each additional pound Orders over 70 (bs. sent freight collect Justin case, include your phane number Prees 
subject tà change without notice. We will do our best to maintain prices through June, 1984, Many quantities are limited Sorry, no rain¢hecks, fû retunds or exchanges on 
sale merchandise. Credit card orders will be charged appropriate freight Sale prices for prepaid orders only. We are not resporesbie for typographical errors 


a n 


| 


MS-DOS" Computer with Monitor, Printer, and Software 


ER 
е SANYO Runs Many Off-The-Shelf 
Hardware Softwa re Programs for IBM-PC" 
SANYO MBC555 BFPDBSS5$P1 w/Green Screen 
; -nos™ BFPDB3555SP3 w/Amber Screen 
e 16 Bit 8088 CPU € MS-DOS™ Operating system 
€ Socketed for Optional 8087 MPU e SANYO BASIC 
© 12BK of RAM expandable to 256K 
e Centronics Printer Port MicroPro Softwore: 
ә 2 Single Sided Disk Drives e WordStar® © ReportStar® 
(160K Bytes Each) e SpellStar® ө InfoStar® 
e 10 Programmable Function Keys e CalcStar® ө MailMerge* 
е Speaker and Joystick Port e DataStar? 
e Video and printer cables included ` 
© AMBER or GREEN Screen Monitor 


e GEMINI 10X Dot Matrix Printer 


List Price: $2034.00 
(Shipping weights on above rtems: 
3 boxes: 30 ibs. 30 Ibs, and 20 lbs) 


э 1 495 н nu | | | | à' а 
RGB Color Monitors and Letter Quality Printers 


may be substituted at additional cost 


+ 


Short-Circuit  ............. 85 

pee x 
Increase! 

WE MAINTAIN OUR LOW PRICES THROUGH SOLA'S PRICE INCREASEI 


MINICOMPUTER REGULATORS 


@ Constant Voltage @ EMI/RFI Filtering 
€ Total AC Isolation € Better Than Dedicated AC Power 


UNINTERRUPTABLE POWER SYSTEM! “== eem mitn шмш SALEPRCE 


x BF$LA6313070 10 lbs. 70 VA $ 16940 5749.00 

M \ Ц: پس لی دی‎ cad эзме үш: پا‎ BFSLA8313114 80 Ibs. 140 VA $ 25944 . $219.00 

"CEPI SENE ee ee. “SS 31 ibs. 250 VA 5 30918 $261.00 
ee ee ee 47 Ibs. 500 VA $4584 $362.00 
BFSLAZ80080750300 95 105. 750VA/10 min 51866200 97497.00 BFSLA6313175 60 Ibs 750 VA $ 54508 $461.00 
SF$LA280050400301 125 Ibs. 400VA/20 min $166500 57406.00 ррідвэтзото 75 Ibs 1000 VA $ 63256 $534.00 


THE CLEAN POWER SOLUTION! Brsiasa13220 108 bs 2000VA — S 107554 $895.00 


Now! The Atordable UPS | Disk Drives For Atari б Apple 


For Your Personal Computer! 
cdm ann US |— == == 
| E са $359.00 IND Apple-Compatible Add-On 


e 163K @ 40 Tracks 
€ Apple Il, I+ and 


Software Included! lle compatible ! 
ө Word Processor © Data Manager BFCRDCI11 1 79 
e Spreadsheet e DOS List Price: $279.00 


For ATARI For APPLE IIG Ill includes One-Year Over The- 
Provides 400% Increase Compatible With APPLE Il, Counter Replacement Warranty! 


200 үз ^ E 2 Tem "m үрер With jana Lede d CU s s un 00 60 [- s x : dd 4 E i - 


Perfect for Morrow Micro Decision, IBM PC™, Apple lle, 5 2 7 9 8 2 69 * PRO-O0S Compatble _ Apple IL 1+6 lle compatible 
ontrots Up To 4 Drives 
and many, many more! © Single or Double-Sided 


BFPTIPC200 (Sh wt 21 lbs) 8359.00 (Shipping wt. 13 ws) (Shipping wt 13 105) e Will Support Up To 1.3M 
Each INDUS Disk Drive comes with a carrying case that easily Byles of Storage! 
NOT FOR USE WITH convens to a protective case for 80 diskettes, using the BFERDCI30 List Price: $89.00 


LINEAR POWER SUPPLIES! provided partitions! Circle 267 on inquiry card. 


mm ee ee‏ س کے 


(Shipping weight i 1b) 


¬ — 


шерү ин — тш RET экил ишш — ги Шш: БИШИ эр NON IN IO UNE n no Ышш; шо вш шш: рш OR a DA NES АНЬ. 


_ORDER тош FREE (800) 423-5922 - СА, AK, НІ CALL (81 8) ` 709-5144 
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DRIVES G ENCLOSURES 


51/4" FLOPPY DISK DRIVES 


BFTMDTMIOR Tandon Full Height 55 48ТРІ $179.00 
BFTMOTM1082 Tandon Full Height DS 4BTPI $219.00 
BFTMETNHIOI4 — Tandon Full Height DS 96TPI £129.00 
ê” Floppy Disk Drives 
QFENUECSA Shugart Full Height SS (18 Ibs) $349.00 
BFSHUSSIR Shugart Full Height 05 (18 105) $479.00 
BESIEFDD1008 Siemens Full Height SS (18 ibs.) $129.00 
BFOMETBAKS42 Qume Full Height DS (18 tbs) $459.00 
BFMITMISS4638 Mitsubishi Full Height DS (18 Ibs) $375.00 
BFIMOTMS4B1 Tandon '^-Height 55 (9 Ibs) $325.00 
BFTNOTMS4E2 Tandon ‘2-Height DS (9 Ibs) $399.00 


51/4" Disk Drive Cabinets 


BFJMEI CS Single Orve Cabinet (5 105) $ 79.00 
BFJMRZCS Duai Drive бапа! (9 Ibs} $ 99.00 
BFJMAZCSC Dual w/Internal Data Cable (9 lbs} $115.00 


lntertiutuenul 
Invtrimiontutuon 
lo orporated 


iii 


Dual 8" Disk Enclosures 


Ali of these rugged enclosures feature forced. filtered aw cooling hefty 
power Supply. vath the heat producing elements mounted to outside tor 
cool. генаріе operation The rear panels are punched for the appropriate 
data cables 

Е0Е002. Economical design for two standard size 8" floppies Hinged ра 
lot easy dve access Power supply SVe4A, -5V& BA --249 3A. 
DTUJO2, Cabmet for two 'a-height 8" drives or 1 full height 8" floppy or 
Winchester includes Shugart type AC power cable 


Part Numer Descrigtion List Price SALE Price 


BFULFDEOQ? ЕОЕ002 Dual Enc (35 ibs) — $35995 $325.00 
BFiMOTLUO2SHU 011,002 Dual Thin Line (12 lbs) $225.00 $175.00 
BFUIOTLMPIKIT MPI 2-Hesght OTL adapter kit $ 24.95 
BFITICELSQNSO4FM Shugart to бите AC Cable $ 4.05 


BUY CABINETS WITH DRIVES AND SAVE! 
Combinations with FOEOO2 


BFPOBIIIFDEZEZ wi2 SHUBOIA Drives 
BFPDBINFDEZMZ wi2 MFM289463BS Onves 
BFPOBINIFOEZQ2 w2 QMETRAKB42 Опмеѕ 
ВЕРОВІШЕОЕ2851 w/2 SHUBSTR Orrves 
BFPORIISIE w/2FDD1008 Ores 


Combinations with OTLOD2 


$ 959.00 
$1049.00 
$1109.00 
$1239.00 
$ 409.00 


BFPOSRUITNOT 2 TNOTMB8481 Drves $ $79.00 
BFPOSIITWD2 — w/2 TNDTM8482 Drives $1038.00 
544," Hard Disk 
BFTMDTMS01 Tandon 6 Mb (9 tbs) $ 600.00 
OFIMDTMS02 Tandon 12 Mb (9 05.) $ 195.00 
BFTRDTNSOS Tandon 19 Mb (9 bs) $ 895.00 


DUAL 5'14” HARD DISK DRIVE CABINET 
All а! the necessary power for two TANDON ТМ500 series or equiva! 
nati disk drives. Just imagine, you can have 100M bytes of storage ia 
two of Ihe Micropolis va" Wmchester disk drives and this cabinet Power 
supply +5V@6A and +12V@6A The rear panel is punched for two 20, 
two 34, and one 50 pm header connector. Fan cooled. 
BFIIJHDS002 Dual Hard Disk Enclosure (Sh WL 20 tbs) — $369.00 
EFIINUSOd! юре Hard Disk Enclosure (Sh. Wt 15 Ibs) $248.00 


BUY CABINET WITH DRIVES AND SAVE! 


BFPSESOIHDS w/a ТМ501 Orves $1589.00 
BFPUBSOZHDS — w/2 TM502 Drrves $1609.00 
BFPbBSO3HOS — w/2 TM503 Drives $2149.00 


Disk drives will he shipped separately from cabinets. 
Don't target lo Ioclada shipping for each disk drive cabinet 


ee ӘНИ ia æ о = 


ee ы‏ اک 


| Buy DRIVE AND CABINET TOGETHER AND SAVE! 


DUAL SIEMENS 
FDD1008's with 
ШЕОЕОО2 Cobinet 


$499. 25 
SAVE $84.00!! 


BFPDBIIISIE 


(Dres аге shipped separata from cabinet. Package shioged m 3 contamers ) 


ADD-ON DRIVE 


FOR IBM PC" 
Tandon n JMR 


L 


TM1002-1 Full — | 5%” Floppy Cabinet 
Helght 5%” 40 Track | Holds 2 Half or 1 Full 
48 TPI Drive Height drive with 


DOUBLE SIDEDI Power Supply 
$219 | S69 
ВЕТНОТМ1002 BFUMR2SV5 
(Sh wt 4 ibs} [Sh мі 7 Ibs} 


HITAC 


SIEMENS  . 


2—5 б 
за Я 
ج‎ 


? کے‎ 008 
8” Drive 


Single Sided 
Double Density 


S 1 29. OO Each 


BFSIEFDOT008 (Be sure to include $7.00 per drive for shipping) 


DIGITAL 
MULTIMETERS 


Autoranging 


SERIES 70 


3% Digit 
Analog Bar Graph 


aui € Full 3200 count instead ol the 


а. i 2 Е normal 2000 


€ ULTRA-Fast analog bar graph 

€ instant autoranging power-up 
self tesL and power-down step 
mode 


€ Beepet included m the 75 & 77 
© True touch and hold on [һе 77 
BFFLU?3 7% accuracy, autoranging DMM (2 Ibs} $85.00 
BFFLU?S 5% accuracy auto/manual w/beeper (2 Ibs) 899.00 
BFFLU77 .3% w/touch & Hold and Holster (2 ibs) 8129.00 
BFFLUC70 Custom Holster (included w/FLU7T) 8 9.00 
BFFLUCTI Soft Vinyl Case 8 9.00 


3 YEAR WARRANTY! 
HI 


Hitachi! Dernshi.Ltd. 


DELAYED SWEEP 
w/ TRIGGER VIEW 


100MHz eaMHz 


ard & 4th TRACE drd TRACE 
BFHITYIOSOF BFHITYBSOF 


$1295. $995 


List 51595.00 (31 fnis) List 81195 DO 131. 051 


PRIORITY 


ШШЕН 9161 Deering Ave., Chatsworth, CA 91311-5887 
800) 4223-5922 - CA, AK, НІ CALL (818 


ORDER TOLL FREE 


NEW! LOW PROFILE 


DUAL CHANNEL 


40MHz . 20MHz 


DUAL TRACE DUAL TRACE 
BFHITVA22 BFHITY222 


$695 $549 


1151 589500 (17 155i Lis? $695 00 (17 155 | 


Circle 267 on inquiry card. 


ELECTRONICS 


709-5111 


Terms US VISA MC. ВАС, Check, Money Order, US Funds Onty. СА resxdenis add 6920s Sales Тах MINIMUM PREPAID ORDER 515 00 Include MINIMUM SHIP- 
PING & HANDLING of $3.00 fac the first 3 lbs. pies 404 for sach additonal pound Orders over 50 tbs. sent fresght collect Justin case. include your phone number Prices 
вишес1 to change without nalta We wat do our best to marntain poces Through June 1984. Credit card orders will be charged approonate frexghit We are not resparáible 
for typograpiscal errors Sale ences lor prepakd orders only 


ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (818) 709-5111 


ШТ ШИН TTT TTT ТҮТҮНҮ 


|! 


Sunk ia Di 


KFREE "if 


т" 
y Plastic library 
ay case supplied 


TT Kad CA with all diskettes 
- purchased from 
California Digital. 


DISKETTES + 16.50 


FIVE INCH SINGLE SIDED DOUBLE DENSITY 
Ten Scr Each box 10 Boxes 100 Boxes 


CAL DIGITALE: 19.95/18.50/16.50 


SCOTCH  S:»26.50|24.50|21.75 
VERBATIM 


MEMOREX 


vas. nem 26.50|25.25|23.50 
махзи 26.50|22.25 18.75 
MAXELL 
Dysan 8 35.00/33.00/30.50 
FIVE INCH DOUBLE SIDED DOUBLE DENSITY 
CAL DIGITALS: 24.95|22.75|20.50 
SCOTCH SALE 39.95|37.95|31.25 
VERBATIM VR 350/10 39.9537.9535 
MEMOREX rs 35.00 131.25|26.25 
MAXELL 5:»::39.95/37.95|34.75 
MAXELL/96 Hi . 45.00/43.00 41.25 
DYSAN YE12 42.50|40.50|35.50 
DYSAN / 96 "gp 49.95|47.95|45.75 
EIGHT INCH SINGLE SIDED SINGLE DENSITY 
SCOTCH мше» 29.50 127.50 23.80 
MEMOREX wx 27.75 26.60 122.25 


VERBATIM vs5::4/5,» 31.50 29.50 125.60 
DYSAN ov&3401 35.75132.75129.75 


EIGHT INCH SINGLE SIDED DOUBLE DENSITY 
SCOTCH wr 37.7535.1525 
MEMOREX wx» — 35.50/|33.50]27.15 
VERBATIM в.з 35.25|33.25|28.75 
DYSAN ove-34o10. 40.75 |38.75 132.25 
MAXELL мо 45.50 139.75 135.15 


EIGHT INCH DOUBLE SIDED DOUBLE DENSITY 


SCOTCH www 47.50|44.25!37.50 
MEMOREX wx 39.25 36.75|31.50 
VERBATIM v4»: 41.75 37.50 132.25 
DYSAN ovs-324y20. 54.65 49.75 40.50 
MAXELL 52.50 |48.75/40.45 


_ MXL-F02 
23 77 


COMPOSITE 
MONITOR 


MXL-MHN1/16 


пос ra oan к. ањ. А № 
a "ra че аш) shows Cte етс me) Wood 
ato ee ttl DA aki ora CAL ЕС Qe 


m Rr 
Telex 753607 


MACMA 1/10 26.50 124.50 23.25 || 


California Digital has purchased over one thousand factory new 
Mitsubishi M4853 514” disk drives from the Eagle Computer 
Company. The drives are hall height double sided 96 track per 
inch The M4853 interfaces the same as Ihe Shugart SA465 

We are currently offering these drives at only $179.00 This is far 
below distnbutor cosl. Olier is subject to remaining inventory оп 
hand al time of order. MIT-4853 


MEMORY, , 


1.95 4,95 


16K STATIC 


4.95 


6116 200ns. 


MEMORY 1 SONS 


350ns. 


4164 


DYNAMIC MEMORY 


CM 4027250 
ICM-4116150 
14-411 
1-4 164150 
ЮМ-41256150 


оюы ыз м 
SERADA 


دقو 
ЛАД‏ 


= 


STATIC MEMOAY 
ICÀ-21L02200 
ICM-21L02450 
tCÀ-2112450 
(CA 2114300 

3450 


ICM $25?300 

tc M-a1 16200 

Sons. 2 x CMG 16150 
6167/2167 100п3 1 x 1420 pan) iCM-€157100 


21L02 2008 IK Mic 


Чым ы mco 
RURESRAISE 


S-100 Gold 


"D'TYPt 


3 Ф55325552ис5588З 
В 


GOLD 5-100 EDGE CARD CONNECTORS 
catalog wach 10-9? 1004 
ШЕП 14, P GME MS то Fao 2.9 
“йе Tea 4138 jus pa 

4 1 9 p 


Ll = yA GJ س = یہ ج‎ С BD س‎ A ла 
"ds Aa س‎ = e AD et ee 


Ld d 0А Дь ہم‎ АД س‎ == ЫР o م‎ 
28592 б B5asEESUQDQEBSSSS 


DOS0hood — CND.50H 
Hardware 2:391 CHO- 2 HS 
N— c А ae 

P CNC 3P 


DISK ORIVE POWER CONNECTORS 


А‏ ید دد 0 id A)‏ ب ای لھ 
ЕЗЕТ‏ 
SEO А н‏ ع نا ډک ылы Ja‏ 
2232555983058 
ER do 4‏ ی Мм? ф бы чај Pag — һу‏ 
ЕЕЕ‏ 
t an 3‏ 
E me‏ 
RE‏ 
34 
CO‏ 
mi‏ 
z‏ 
o‏ 
z‏ 
9 
әз‏ 
ss‏ 
nu‏ 
ag‏ 
шг‏ 
"E‏ 


P۰305 
4 pn DC CN? -4OC 
nı DIN crepe CNP DIP 


Shipping: First five pounds $3.00, each additional pound $.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 614% sales tax. © COD's discouraged, 


Open accounts extended tà state supported educational institu- 


master charge 


tions and companies with a strong “Dun & Bradstreet” rating, 


Retail location: 17700 Figueroa Street, Carson CA. 90248. 


California 


ITAL 


SALE 
129 


я 
Cabtorma Digital has cecently participated in- i 
Ine purchase of severa! thousand Siemens 
FOD 100-8 floppy disk drives These units are etecttonicaiy And anys. айу 
ambar to that of the Shugart 801R Aa units are new and shipped in factory 
seated boxes Manual and power connectors supplied free upon request You" 
choice 115 Volt 60 Hz or = Volt 5OHz 
va 4 large quantty of 220 vor SÛ Hy units w 
ugar c oa PUO v C том eet qum. d т EA 


Сомма І Digtal hag just purchased a large € ot qeu a" 
Elght Oublie sided disk dnves. Ramex is the 
drive ee has an double gimbal mounted head ре оны оао veter Үү em 
oreo tracking This drive is mechanically sold. Remex has always been 


known for producing premiere products for the lioppy disk market Tha Ramen 
company is a s rary ol the Ex-cell-o Corporation. a Fortune 500 Company 


Eight Inch Single Sided Drives 


One Two 
385 375 


Ten 
365 
119 
349 


SHUGART 801R 
SIEMENS FDD 100-8 129 125 
TANDON 848E-1 Half Height 369 359 


Eight Inch Double Sided Drives 


SHUGART $А851Н 495 485 
QUME 842 "QUME TRACK 8" 459 459 
TANDON 848E-2 Half Height 459 447 
REMEX RFD-4000 219 219 
MITSUBISHI M2894-63 447 439 
MITSUBISHI M2896-63 Half Ht. 459 449 


Five Inch Single Sided Drives 


TEAC FD-55A half height 159 149 
SHUGART SA400L 199 189 
SHUGART 5А200 7^ Height 189 149 
TANDON TM100-1 189 179 


Five inch Double Sided Drives 


TEAC FD55B half height 179 
CONTROL yet 9409 ІВМ/РС 229 
SHUGART SA450 319 
SHUGART SA455 Half Height . 259 
PANASONIC JA551/2N (SA455) 169 
SHUGART SA465 Half Ht. 96TP] — 289 
TANDON ТМ50-2 Half Height 215 
TANDON ТМ55-4 half Ht. S6TPI 329 
TANDON 100-2 279 
TANDON 101-4 96ТРІ 80 Track 369 
MITSUBISHI 4851 Half Height 259 
MITSUBISHI 4853 Ye Ht. 96TPI 179 
MITSUBISHI 4854 V; Ht., 8" elec. 465 
QUME 142 Half Height 239 


Three Inch Disk Drives 
SHUGART SA300 with diskette 229 


415 


169 
219 
309 
249 
159 
279 
209 
319 
269 
355 
249 
175 
449 
229 


219 


Five Inch Winchester Hard Disk Drives 


FUJITSU M2235AS 27 M/Bytes 999 959 889 
RODINE RO-208 53 M/Byte 1589 1493 1427 
SHUGART 71° 13M'Byte V2 НІ 795 765 725 
TANDON 503 19 M/3yte 735 775 755 


Upon request, all drives are supplied 
with power connectors and manual 


Ogia mansiaciut 


m ыа аге supphed with exhaust ians 


Honzental mount one full heeght 
or two hall Һат 8 к 
Спее $239 00 

Vertical mount two full height 5*5 
di5k drives $135 00 


mclude power supplies the 


Honzontal mount мо 6 ful 
?9 00 


TOLL FREE ORDER LINE 
(800) 421-5041 
TECHNICAL & CALIFORNIA 
213) 217-0500 


California Digita 


Post Office Box 3097 B ө Torrance, California 90503 


— ORICON FREE || 


Your Cholce 
Second Drive or Monitor 


SANYO 


IBM COMPATIBLE 


F 
- 


world famous Dragon computer 15 

now available in the United States. Manufac- 

tured by the Tano Corporation under license of the 

British Broadcasting Company. The Dragon comes complete 

«nth 64K Byte of memory, serial modem port along with a Centronics pnnter 

interface. This unique microcomputer features Motorola's advanced 6809E 

microprocessor and comes standard with Microsoft Color Basic, data base 

manager, and a complete word processing package. The computer outputs 

color composite video along with А.Е. video that allows the unit to be used іп 

conjunction with any color telavsion. The Dragons fully compatible with the 

Radio Shack Color Computer This is the Ideal low cost computer to be 

used wilh any dial up information system such as the Source, Western 

Union's EasyLink or any other ume share service. 

Cahlorma Digital has agreed to act as exclusive agent for North America in 

an ellon to assis! The Tano Corporation in reducing their overstock. For a 
limited time California Digilal can offer the Dragon computer for only $139 


Sanyo Electronics has just released the long awaitea IBM/PC 
look-a-like, the MBC-550. This is a complete microcomputer that 
includes 128K/byte of memory, a 5%" 160K/byte disk drive up- 

radeable to 320K/byte drives. Also includes both color compos- 
ite and RGB graphics interface, low profile keyboard, and parallel 

rinter port. Extensive software such as Sanyo Basic, disk utilities, 

ordstar word processing software, Calcstar spread sheel & 

Easy Writer |. MS-DOS is supplied with the Sanyo computer. Most 
programs written for the IBM/PC will operate on the MBC-550. 
Along with al! this California Digital offers "FREE" your choice of 
either a second disk drive, or a high resolution green or amber | 
screen monitor. All at the super low price of only $895. 


PRINTERS |TERMINALS | 
» 4 7 7 an OEM liquidation. of new Hazeltine 


1420 video terminals. These units fea- ә І 
| lure direct cursor addressing. full 62 key — fi = 
e Star omini keyboard with numeric cluster. RS-232C | аа 
with Daud rates selectable to 9600 Sci АЙШЕ 
MATRIX PRINTERS diagnostics and escape sequences tunc а: — 
Stas Garrere- | OX 120 cPur/3ec 
Star Gere 140 100 char гаас 15 paper 


tion mode make this terminal an excel- 
Sta Gamera Deka tO 160 Салус $ 


lent value at only $299.00. HZL-1420 
HZL 1420 


Calitornta Digital has recently purchased 


3 


4 


$ 


APA (11200 


FETA 


System | includes 64K byte 

of memory one 320K byte 

double sided disk drive, and 

keyboard. Monitor and monitor inter- 

face available. System |! includes 256K byte of 

memory two 320K byte disk drives, Sakata color monitor, Peacock 
color card with printer port all tor only $2899. 


$-100 BOARDS 


STATIC MEMORY BOARDS 
GOLIN m 16 Ык 1604 data tras — GBT-R15 
Godbout Аат 17 фак G oi 24 ем GBT-RY7 
бо? Ram 21 1284 byte f; 26 waster GBT-RO1 
Fusctum OmeFum 8216 transfer bank FCM RAG 
CaMorma Computer 2115 fbi сту CCS 2114 


OYNAMIC MEMORY BOARDS 
CAL D236 


Ca ‘otras Digital 256K expand It 1 ag 
Самота Coma 2066 61K bana seleri CCS-2066 


INTERFACE BOARDS 
бобо interlacerà 2 seral parts 681-1 
Godbout intertacer il T зага! 3 par t ports Hr 
Godbout Interface Ы wi 5 terat DORS T-t35A 


121$ Ten — 
Ampe 75 amber screen, 1o page fume k 
Wyse 50, 14 green phosphor 

Wyse 100. hore В vert ЫМ screen motel enciosure 


Oak = ъф» Ms 
552342585 


keyboard, 22 tinction hens 
Char spát scroevi, 22 Tunc 
een screen 132 column European 
52 compative delzichate keyboard ZTH 22% 


Speed wh graph«ca 
Алада: 96208 200 cfur/sec pan & sena 
Ouantex 7000 cor 


3 
SSSRESBSSSEERS 


Zen 29 terme 


Ё 


месо $5 char/second. вела) witertace 


16 BIT MICROPROCESSORS 
Ocugon du CPU 8088 780 4 голое OCT 58260 
Godbout 89568097 тит 16 bhi GAT 8647 
босоо dual processor 806%. 8588. А 15 GET £385 


SINGLE BOARD COMPUTERS 
t^pghl EQ-4. 174K dari nox S +00 105-04 
At anont Onda + E 644 AMO ZBO 
тее тут tappy OAK — TEC-SM' 
темн DC sage board ro memory TEL-FDCT 

8 BIT MCROPROCESSORS 
Godbout 280 24 04 елік aga GBT-780 


Caldprmu Computer 280 Tarps tise CCS-2810 
Type!) 780 with tee А237 ports TAR- 280 


14 Char tec Dar] mestace 
Seret Reed EXPSS0 17 Crar/sec par | interlace 
Ољо 630 40 char/sec ыта 
620 proporhona meong. horz & wet tad 20 сря. 
Akai 8100, 18 char ‘see grhphic mode 
Bucther НАТА љу whan, par Mul “елсе 
Brother НАТА sonal etertace 
Sarwia F 10 sena? £0 char poc 
Starwrüer F 10 pacgüet 42 cha "sec. 


358 £38 
E83 8888 ЗЕЗ 
Sages 


Apple йе, 64K computer only 

Apple 11/е starter kil, monitor, thsk, BO cot card 

Advanced Bus ess Tech 13 Key Pad 

Comers САВ word processnng pimes senal intr Сам Compute: 7710A Async. Senal iniertace 

Comer CP. Sk буте: proporbonal spacing. pani CAx-CA2P Cal! Computer 77108 same but for modem 
Сан Computer 7114A 12K PROM module CCS 7114 
Cali Computer 7720A parallel interface CCS-7720 
Calf. Computer 7724A Calandar/clock modual CCS-7724 
Саи Computer 77294 Centronics interface CCS-7728 

Calif. Computer 2740А programmate timer CCS-7740 

32А 


5E BSSBS 


zs 


CCS-7710B 


FLOPP'Y DISK CONTROLLER 
GodpouC Dish 1 doubt erary GAT-DSkt 
Cabtorna Compete: 24224 with СРМ CCS 2422 
Marton Da Jockey Н mith СРМ 3 7 D-DD? 
Marton Dak Jockey tenn СРМ og Den MDS-DU1 
Товер lectors Goudie density TAR-DOC 


Seta! 

port 

pon sena 
Мос Сит Мочи 3 520 


700 Catitornia Оа! 16K card for standard Apple | CAL-A16 


ВМС 12A 1 

са em —| мна aX Hayes Micromodam It for Apple II HYS-MN2 
Kensington Mecro, System saver fan KEN-SF1 

Micrasott Soficard with CP/M, 2-80 MSF-SFTCD 

Mounta Computer The Clock MTN-TCLK 


БЕРЕЕР ЕЧ 
2388882888 


етей 2VM122 Amber fhosghor 12 40/80 column parch сае 
Zenth IYI ЧЕНИ: 


E 
Е 


t 


ade 
2 composi теу 
Molorola 23 open trame БА лае comport woan 
Motivo 12 apan tame requres horz Syne and poser 
Corvac 9 open Кате requres horz syne b 32v. guppy 
COLOR 


BMC ALO TD TL Cow competed меб wath Hy 
BMC 9191M AGA Geyoned tor use eh me IBM computer 
МЕС 3C12030M. AGS eotor mortor 


Mountain Computer AD/DA 16 nou, Bor MTN-ADDA 
Mountain Computer ROM Pius win keyb filter MTN-RMF 
Mountain Computer ROM wnrter/socker soche! MTN-ROMW 
Orange Micro GRAPPLER paralel interlace — OMS-G2 
Sorrento Valley 8 controler double side D/D — SVA223 
TEAC $*.* Симо for Appte Il TEA-A2 
Vista Vision 80. 80 column card ior std Аррон VSA-VISSO 
Vista 6 к controller double side D:D VSA-ABOD 


ASCII 


mmm 
MODEMS 


DIRECT CONNECT 


hayes Soran Meader UO bau Auo arrer auto da 
б ЗМУ or ursa v о e IBAZ Fi + 2o Наша 
н сметаат o latu сер Wa" swe эйс бым 
Vd crt Sem | TU UO ADD direct connect 
2 OFT aT m pk, S OO uhr we auth & 
,Fergwsjy ap^ tere А date 
2 10 даа ОТА Kx TUO ba 1 oto tal a "wer 
U5 Акак» Passar 300 151 2 baud 
Porre 300 tL JO ate: Des auos; 
rat Dat Û Poco power arte: B mages 
Urive iad Du  '03.C4 Aus ance 
Ueryersa Data 202 tl 0 bau] Rael oer on, 
Ur exa Data ДЕР Sa AK Dat Hoger "no bowe 
моил a Ca qien rower ndo cst 
Noman Cet acoustic connect 
Кез А та Са" 10) auto arse accda 
bon ator Sonata sO 219 1020 Pod avt; oe 
S4raenán Mik t фос COnPe cr em umma canis 


Telex 753607 


master charge 


HYS 212AQD 45900 
HYS 


Oynamscs Crvacrauon 3j ASCH encoded Ma? effect 
Sanches 'unchon urys sag 14 bey urmenc cugim male ies ыру an 
блсећес value M ory $49 = MUC-S3GD Sits 
We aso have avilable а manctung General Dynamics sipel im pam $10 


Mon-encodaeda t, 56 hay metal сб hty DD НК $2895 Ыга i$àm 
numeric cheater 59 95 HiK-15 Both for ony $29 95 НІК 5815 


Not pected 49 hey СЧ DI moct ert Moerih coded Mecros adch Fan обес sry Doe 
REMOVED fom punch cand ecopmorz $14 94 СИТ KB49. ASCH encode: matabls 


Shipping: First five pounds $3.00, each additional pound S.50. 
Foreign orders: 10% shipping, excess will be refunded. 
California residents add 613% sales tax. @ COD's discouraged. 
Open accounts extended to state supported educational institu- 


tions and companies with a strong "Dun & Bradslreet" 


Retail location: 17700 Figueroa Street, Carson СА. 90248. 


ЕЕЕ 
ЗЕБЯЗЗЕ 


Tabet Єт sng ТАА SOC 
Fuécrum ОМА Отча | Û to Bare dak FCM-OD? 


CPM OPERATING SYSTEM 
Den Research CP MIG 5 wi de ORC Сомо 219 00 
од CPLA Zior Оба т _ GBT Cour? 159 00 
Mo CPI qi. BORD эла BORG GI {olê 255 00 
Тае Баео СРМ 2 2 TAR CoM22 155 00 


HARD DISK CONTROLLERS 


Morton Designs carare КУ S's Wen MOS- WSOb 
Westen Сте new WÜO- 1001 jx S 100) wD! 100! 
EPROM BOARDS 


Inne! состу EPRDM Ba programs 27128 LAC: P100 410 
Ort Research PROM bows ex 119 00 


SPECIAL FUNCTION BOARDS 
Hayes S 100 Mietrp moder X00 ры изо 05 20 
€! Cornguter oca cared battety отс-ссз00 +39 0 
Godbout Systern supoo-1 baant 4K {PAOM GBT SYS 350 00 
Gocbou! System support board. 9671 maln 507-9411 539 00 
ia Systems 4 pune 12 МО А сот 056-0012 619.0 
Dual Sys 12 04 тт&д юл 32€ AD OSCAM? 62900 
Nutt" Üpto-tsoutor cermen 4 MUL-CB!0. 17900 
Mica зет doart wen loge A proe MUL-164 79 00 
1300 

AFT WOO Zh 00 


+ Û Technology мет atap protetype 0-100 
Artec Гита wee atip DIODE DE 

Artec йет Generti purpose sonet — ART-GPIDO 25 00 
MAINFRAMES & MOTHER BOARDS 
Eclipse fata stamess 22 shot 

Gacoout Encosure 2. 20 stots 

Cat'cmua Compuan 2700 12 sit 


Самга Dgal 18 sioi maines bord 
Godbout 17 sot mehe board ауыт) GBT MEI? — («9 00 


CP/M SOFTWARE 


AdaSof! CP/M ADA-445C 395 00 
D-Base li ASH-015C 429.00 
Wordstar MPR-187C 309.00 
Mailmerge MPR-392C 169.00 
Spellstar MPR-429C 169.00 
Multiptan MSF-483C 189.00 
Macro 80 MSF-187C 139.00 


MPR-309C 149.00 
DGR-401C 85.00 
DGR-410C 249.00 
OGA-367C 45.00 
DGA-004C 429.00 
OGR-166C 239.00 


MP/M II DGR-208C 379.00 


Additional Software available for Apple, IBM/PC and 
Atari, Please telephone for price and availability. 


rating. 


TOLL FREE ORDER LINE 
(800) 421-5041 
TECHNICAL & CALIFORNIA 
(213) 217-0500 


8 YEARS (1976)... EXPERIENCE IN 
COMPUTER MAIL ORDER BUSINESS 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


The Great Salt Lake 
emper uter Company, Inc. 


ACCESSORIES 


‘ Nr ALS ! 
: COC 5'4" 9409 DS/DD 320K Quest Drive 225.00 CPM 30 Card » 269.00 
Z-Caid il , | Д 119.00 
OUR BEST BUY QUME Smarterm 2 EE 139.00 
Six Pak Plus (Serial/Par/CLK/64K 5'a #142 - (40 TRES 'z НЕТИ Hye C M 
Expands to 3B4K} 269 OO w/ Brackets Pewee nrs славетна gees 200.00 F S р | ( е CI k20 t 
enn an, Surge Protection Real Time Cloc utlets 
Six Pak Plus (Serial/Par/CLK/384K) PANASONIC — BEST BUY IN % HGT for Pune & Monitor . À ; , 85.00 
Meg-A-Pius (Senat. CLK 64K 5's" JA-155 (40 TR] 320K 1? НСТ Direct Dirve 
road to 256K) X RW WIENER V oa а апаш RR 269.00 wi Brackets SL MAR LU aus vi Xd Ж Же ж 199 .00 ea. 16K RAM Add ские 
Meg-A-Pak IExpands Meg- digi 2 lor 385.00 "Qon . e onn nn o s. 40.00 


O ИШҮ ..,.................. .. 270.00 


TEAC 
5!," F-55B j40TR) 320K '› HGT Direct Drive HAYES JOYSTICKS 


D.C. HAYES (For Sanyo ê IBMIWABIOUMBIS. , с ME Mach Il (For Il & ШЕ} ............. P 33.95 
wisollware , : aE es Fk . 389.00 SHUGART DISK DRIVES 
Smaricom ti . re ee 79.00 SA455L-1/2 HGT 320K DS/DD HAYES MODEM 
KEYTRONICS W/BHAGBMEBTS seceerviessruces а Mie Micro-Model ПЕ w/terminal package . . 279.00 
Enhance your PC-with a superior TANDON DISK DRIVES 2 lor 385. E к : унн а 
ЮТ. суз сезу E АЧЫР 4 stem Saver/ P UM T 
peces 210.00 | | тм 100-24 320K 08700 ........ ... 209.00 " ME c ا‎ 
MAYNARD TM55-2 172 HGT 320K DS/DD 249.00 ea. Graphics Tablet ..................... 89.00 
Floppy Controller ... . 160.00| | w/BRACKETS .................... 440.00 lor 2 MICRO-MAX | 
Floppy Controller (Ser all. EE - View Max 80 
(80 Col lor 11 +) ........, . 149.00 
Floppy Controller (PAR) . 210.00 
Sandstar MOD- FDC View Мах BOE (80 Col м’ 64K ids: 
MODULAR (for 5'a” or B' drives) 205.00 Expands to 128K) — , ,,. , ©... 139.00 
ADD-ONS FOR Рагане! MOD 60.00 ORANGE. MICRO 
SANDSTAR Senal-MOD 79.00 Parallel Interface (No Graphics) ...... ... 61.00 
MOD-FDC Clock Calenda: MOD 59.00 Grappler + (Graphics Interlace]. .... , . 119.00 
Game Adapter MOD 49.00 H 300 219.00 Grappler + 16K (Butler and 5 to 54K) 2. 175.00 
Sandstar Mult-Function Bd (Holds up to ires QUE 4 E d. еч к Buller Board a... oss o sa .. 135.00 
засна) аад. от Я 82.00 ayes 1 0 Renae Жек | 499.00 TG PRODUCTS 
NE 10 MG Hard Disk к (Internal , ys "T | Joy Stck—For Apple W+ ............ .. 38.00 
w'Conholle . depo 1.195.00 = OUR BEST BUY | Paddles ....... NT у vide о ШАШ 
IBM ‘COLOR ‘CARDS ANCHOR MARK XII Selecta Port... Е = Sip ug ERU E co. 38.00 
3007 1200 Band Auto Answer/ Auto Dial Direct Ultraterm ...... . | 279.00 
Connect Intelligent Modem wi AS 232 Cable Videterm a nOn W EE à Wes РЧ a 179.00 
P. С: PRODUCTS CORP included 2 Telephone Jacks. Low Power (BO MA) || | 777777770 tee : 


Rainbow Color Card ............., ‚.... 375.00 Dial Tone Detect ..................... 


e 4 Times Better Than IBM Color 
e Expands to 128K RAM e PAR Port 

ә Serial Рогі e Game Adapter € Light Pen Intl 
e Mono Oulput € Composite Output 


' STANDARD SIZE 
Micro SCUASPOUBSTIE. Conse css ose 199.00 


OUR BEST BUY 


Micro-Sci XL I38TRI .. : МЕМ. 179.00 
Same as А-2 Except Plastic Case 


PC Peacock  .,..... gm ... 299.00 


PRINCETON GRAPHICS 
NEW PGS HX12-Hi-Res Color. The Best 469.00 
PGS-SR-12. . NEW ...... „+ ж» "7 
PGS-MAX 12 ..., NEW .......... .. .. CALL 


QUADRAM 


15% Discount lor Oty 100 


Р FOR APPLE, ETC. 
9^4 &SlBeclorSS/DD ...,.......... 17.00/ 10 
For IBM PC & PARTNERS 

Sia” Solt Sector OS/DD ..... .... ... 22.00/10 


e Lilatime Warranty 


жел t 
LEGE л E wor 
uadcolor 2... .. s UNAM. sg 219.00 pU LRL i 
Quadboard tw aK m c Be Thar ws E nd 

MAXELL бире 5 Red nine ik dont oy 

IBM UP-GRADE KIT e Вр. ОР Cols LAND 


+ + >» * э о» ө 4 «= у «> ою боп эз e» ЕГЕ 


RANA 2 Dbl Sided ... .., . ........ 
RANA 3 Quad Density ... .. 


INCLUDES 9 EA. 4164-200NS FOR EXPANSION Db! side/quad. den 5%", 96 TPI ,......... 45.00 
ON ALL IBM PRODUCTS WITH PARITY ; 228 


| $48. OO per Set | 


DATA CABLES 


B" OSC 88-2SKT-for 2-8" drys w/Skt conn 20.00 
Sia" DSC55-2SKT-lor 1-5'4" devs 


ALL ORIVES 1 YR. WARRANTY 


OUS СЕЙПП casts ушкил ыр eM NT e ops ,. 20.00 
PROM ERASER RS232MM-5' (male to male) .........:... 19.00 APPLE DISK CONTROLLERS 
Ет AS IBM to PAR or COLUMBIA to PAR.... 26.00 Micro-Sci (35TA) 
Osborne io PAR ........... sı- 26.00 


Kaypro lo PAR ................. 26.00 SOMES) oS cR 
Many Others Availabla | | MAWA аана 


AC SURGE ELIMINATORS Minimum Shipping $3.00 


Lemon {БАС oullets-3 prong} ............ 44.00 in the Continental U.S.A. 
Lime (5'-3 prong pwr cord w/on-off switch) 69.00 
TERMS 


MAIL ORDER TOLL EREE Orange-AC surge + EMI filter (6 oullels) .. 95.00 
Open account to state supported universities & 


Peach (3 outlets) AC surge/EMI filter ,.... 69.00 
1 -800 -545 -2633 Grizzly (200W) uninlerruptible power syslem companies with high Oun & Bradstreet raling. 
JT Е ЕГЕ 4 Е | + Surge proleclion 799.00 


Grizzly (5OOW) unintecru sible power E stem 
+ Surge proleclion .... x баори T . 1850.00 Visa, MC, Check or Money Order 


- E - U.S. funds only. 
URS H ATA Minimum oder пао 


1780 West 2300 South |. Salt Lake City, Utah 84119 | 


E-PROM ERASERS 
QUV-T8/1H (hobby) ................ sss 

QUV-T8/2 | (Industrial version) .......... B. 

QUV-T8/2P (w/limer & safety switch) .... 97.50 


518 BYTE * JUNE 1984 Cirde 148 on inquiry card. 


TOLL FREE , 


Mail Order Hours: 
Sat. 10 a.m. to 5 p.m. 


piSk DRIVES 


SHUGART 
f 5%” SA400 (35 TR) 180K ............... 
514” SA400L (40 TR) 190K ..... Eod. 189.00 
5'4" SA455L (40 TR) 320K '& HGT ...... 200.00 
8" SABOTRISS/DD) 600K ....... m 355.00 | 
QUME | 
5\4" 142 (40 TR) 320K '& НСТ .......... 200.00 | 
LC | ........................... 490.00 
MITSUBISHI 


8" M-2896-63 Thinline 8" DS/DD 12 MG 419.00 
8" M-2894-63 (110%) Standard B" 


BECDD TAM Re a снна 419.00 
сос 
GM 0809#®@39Ю[ ......‚.............. 225.00 
TANDON 
5'4" TM100-1 SS/DD 160K ............ 150.00 
5'4" ТМ100-2А 05/00 (320K) 
FOR IBM-PC .....................- ... 209.00 
TM101-4 (96 TPI Quad Den) ........... 339.00 
а" TMB48-2 (DS/OD) 12 MG ........... 400.00 
TM 100-4 (96 TP! Quad Den) ........... 299.00 | 
SIEMAN'S | 
8" FD100-8 (SS/DD) e 801 R 169.00 | 
8" FD100-8 (55/00) 220VYX Compatible 7 199.00 
МР! | 
5%” B-51 40TR SS/DO 180K ....... 1... 169.00 
би" 8-52 40TR DS/DD 320K 
{FOR IBM PC) ........... => o ТҮ, ,.. 180.00 


ORIWE CABINET С 


8" CABINETS 


8" DDCBBV28 w/PS vertical for 

2B 0c CHILE ПРОСО 269.00 

B" DDCBBT-3 w/PS vertcal-for 2 or 4-8" 

thinhine drives ......................... 269.00 
| 8" DOC88T-2 w/PS vertical lor 2-8" 

thintine drives ......................... 155.00 


B" DOC8V w/PS vertical for 1-8" drive .. 249.00 
8" DDC88BH w/PS horizontal for 


атат СР РРО 269.00 
5%" CABINETS 
5" DDC5H w/PS honzontal-for 
И РОИ он S TN S URS. 55.00 
514” DDC5v w/PS vertical-for 1 ea 5'4" drive 
T RE ar ee ee rT Р 50.00 


5'," DDC55v w PS vertical- for 2-5'4" m os. 


NEW “SLIMLINE” DRIVE CABINET 
5:4" ODC55H"2 w/PS horizontat for 2 ea - 
5'4" drive — Specify DRIVE ...........,. 75.00 
All Cabinets Available with Exiender Connecior 
Add *10.00 ea. 


GREEN 

BMC 12AU (15MHZ) 80 Col/ 12" 
Wl PI-1 (20 MHZ) Hi-Res/9” 
LIS! PI-2 (20 MHZ) Hi-Res/ 12° 
AMBER 

USI PI-4 (20 MHZ) Hi-Res/80- Col/9" ... 

US! Pl-3 (20 MHZ) Hi-Res/8Q Col/12" ,. 


COLOR 
| Amdek 1-12" Composile (For Apple) .,... 259.00 
Amdek | + Composite w/audio ........, 275.00 


Amdek fi-12"-RGB (For IBM-PC) w/audio 419.00 


OUR REST BUY FOR APPLE 
|БАКАТА SC-100 Best Composite Video for Apple | 
Аста to Creative Computing Analysis 275,00 


OUR BEST BUY FOR IBM 
Priicetan HX-12-RGB (For IBM-PC) . 


. 469.00 


Apnea" Apete Tiedema of Apple Corpus 
FORA ДМА Trgdarrash pi nie rainy Gy E11 Machos 
Compulia^" Compul'rp Tuer ot Сасна Cecot 


1780 West 


Cirde 148 on inquiry card. 


yc—— -— ца 


Vu ARN 


Great Salt 
Computer Company, Inc. 


PRINTERS 


BROTHER 


HR-25 25 CPS Daisywheel ............ ‚ 775.00 | 

HR-1A 17 CPS Daisywheel 3K Bult ..... 495.00 
OATA-SOUTH 

DS 180 180CPS/Serial or Par/Tractor 1,400.00 | 
DAISYWRITER 


Daisywriter 2000-48K Buffer/20TO40CPS 


Letter Quality Par or Senat ........... 1,095.00 
—— 
420 (25CPS/Senal) . TOP, LL, 
630 (40CPS/Mulli-IF) . .............. 1,719.00 
GIO ECS7IBM ae. sia ............. 2,100.00 
DYNAX 
Oynax-15 Par-13CPS Daisywheel 
2 color PTG-3K buff ................. 469.00 
Dynax 15 Seriai-13CPS Daisywheel ...., 525.00 
EPSON 
FX80 (160 CPS-Par 10") ........ Pea CALL 
FX100 (160 CPS-Par 15") ............... CALL 
C. ITOH 
| Pro-wrter 1(8510A) Par 120 CPS ....... 359.00 
Pro-writer | (8510A) Serial 120 CPS ..... 529.00 
| F-10 40CPS/Diablo/Par or Senal ..,.. 1,125.00 
F-10 55CPS/Diablo/Pat or Sena! ..... 1.425.00 
FOOTIE Rocca ee о . 469.00 | 
JUKI 
6100-18CPS/Drablo Compatible 
Par/Daisywheel ..... a.s. s.s... 569.00 
MANNESMAN-TALLY 
Spirit BOCPS Par 10" ............... s.. 330.00 


1601. (160CPS-40CPS Letter Quality 10") 599.00 


1801. (160CPS-40CPS Letter Quality 15") 839.00 | 


NEC 
NEC2010 20CPS Senal Daisywhee! ,.... 950.00 
NEC2050 20CPS for IBM Daisywheel , 1,050.00 


NEC3550 35CP5 for IBM . р 1,850.00 
NEC7710 55CPS Serial Daisywheel ... 1.995.00 
NEC7715 55CPS Diablo Momente 

Dassywheel ,..............,.. 1,995.00 


OUR BEST BUY 


RITEMAN — Bneicase Size - 120 CPS - 
Par Port - Epson Compatible je E 


1 Year Warranly 
OKI-DATA 


Microline 82A (SER & PAR-120CPS 10") . CALL 
Microtine 83A (SER & PAR-120CPS 15") . CALL 
Microline 92 (PAR- T60CPS-LTR- 10") ..,. CALL 
Microline 93 (PAR-160CPS-LTR-15") ,, CALL 
Microline 84Р (PAR-200CPS-LTR-15") ... CALL 
Microtine 84S (SER-200CPS-LTR- 15") .,. CALL 
STAR MICRONICS 
бетт 10X NEW VERSION 
(PAR-1T20CPS-10") . CALL 
| бетм 15X (PAR-120CPS-15")  ..,.,.. CALL 
Gemim Detta 10 на. 
BK buffer serial) ..... 2 CALL 
Star Radix 10 (Coming Soon) . CALL 
SILVER REED 
| EXP 550P-17CPS Daisywhee!-PAR .... 650.00 
| EXP 550S-17CPS Daisywheel-Serial .,.. 680.00 


TOSHIBA 
P1340 - Smaller version of 1350 / 10" Carnage / 
112 CPS Draft Mode / 54 CPS Ltr Quality CALL 
(List Price $1395) 
P-1350 — 192 CPS Draft Mode / 120 CPS 


Minimum Shipping $3.00 


TOLL FREE 1-800-545-2633 


in the Continental U.S.A. 


Prices subject to change without notice 


2300 


South 


1-800-545-2633 


Monday - Friday 8 a.m. to 6 p.m. 


(Sometimes much later) 


IBM PC-1—Includes 64K RAM, 1 ea. 320K Disk 
ly eee ee eee eee 1,995.00 
IBM PC-2—Inciudes 64 RAM, 2 ва. 320K Disk 
[oon OOOO DM 2,250.00 
IBM PC-3—includes 256K RAM, 2 ea. 320K 

Disk Drive, ІВМ Mono Adapter, IBM "ang, 

с]: ——— — — OOO 2,999.00 
IBM PC-4— Includes 256K RAM, 2 ea, 320K 

Disk Drive, Peacock Color Card, Princeton HX 12 


Display ......... oo PEE аазга 3,395.00 
IBM-XT 

е 128K RAM е 1 ea 320K F.D. e 1 ea. 

10MG Hard Disk .............. ee 4,695.00 


EMT CPU ...... enn ecc ^s 0ا10‎ 


PC-2000 — Basic Mainframe ........... 955.00 
FEATURES ө 5 Slot Mother Bd w/64K 
(Expands to 256K) 


e Power Supply w/Fan 
e Lo-Prolile Keybd - 96 Key 
€ 2 ea Serial ө 1 ea PAR 
ө Space for 4 ea. % НОТ Drives or 
2 Full Size. 
€ Will run PC/DOS or MS/DOS 
€ Will run all MS/DOS Compatible 
Software 
PC-2001 — Includes 64K RAM, 1 ea. 
S20K Е.П 


PC-2002 — Includes 64K RAM, 2 ea. 

SDa or. ECC" 1,650.00 
PC-2003 — Includes 256K RAM, 2 ea. 320K F.D., 
Video CD, 12" 310A Mono Display . 1,895 00 
PC-2004 — Includes 256К RAM, ; ea. 320K F.D., 
Color Cd, Princeton Color Monitor .... 2,499.00 


Sall Lake City, BIET e e 
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4164 °“ 


STATIC RAMS 


TMM20 18-150 
TMM2016-100 
HM61 16-4 
HMHB118-3 
HM6116-2 
HMB116LP-4 
HMB118LP-3 
HMB118LP-2 
TMS4016 
26132 
HMB8284P.15 
HMB264LP- 15 
LP а Low Power 


fatat = 


(450ns) 

(450n3) (cmos) 
450ns 

(450n3} (L 


(250na) {L 
į 45л9) 


(250ns) (LP) 
n 
{450ns) 
450n9) 


isons) 
(450пз) (LP) 
ога (LP) 
200n3) (LP) 
{650ns) (cmos) 
Pena) (cmos) 


(200n5) (cmo) 
(150n3) (cmos) 
(1200s) (cmos) 
(200n9) (cmos) (LP) 
(150n5) {cmos à 
(120n8) (cmos it 
200n5) (cmos 
300n3) (Qstat 
(150ns) (cmos) 
(150n5) (cmo s) 


DYNAMIC RAMS 


282144 x 1 


(120n3) (5v) 
(200ns! (bv) 
(15013) (5v) 
(150ns) (5vj 
(200na) (5v) 


Sv = Single S wall sugply 


DYNAMIC $595 


200 ns 


Quasi-Static 


16K DYNAMIC 
250 ns 


CRYSTALS 


32.768 khz 1.95 
3.95 
3.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 


4116 


EPROMS 


(1us) 
(450ns) 
(450ns) (5v) 
650ns 


8/57% 


=h 


* 


PRRARRRRRRROSBRLSARS 


250ns (21vPGM) 
200ns VOIvPGM) 
(450ns) (5v) 

(250ns) (5v) 

(200ns) (5 

450ns) (5v) 

450ns) (5v) (24ріп) 
ons (5%) (24pin) 


(aons) i E (21vPGM) 


=à ھے‎ 
e 


99% 


300ns) (5v Ў 
250ns) (5v 34.95 
21vPGM = Program at 21 Volts 


ж ж dbi ui: ж ж ж ж 
SSI 263 ecu sywtesizer 


ж MICROPROCESSOR COMPATIBLE 
ж 5 8-BIT CONTROL REGISTERS 
* ENHANCE YOUR MOCKINGBOARD OR BUILD 


STEVE CIARGIA'S SWEET TALKER 9 Q (Ур 
ж ж ж x SPOTLIGHT X ж ж ж 


x Computer managed inventory 
— virtually no back orders! 

+ Very competitive prices! 

x Friendly stai! 

x Fast service — most orders 
shipped within 24 hours! 


27128 16384 x 8 
5v = Single 5 Уой Supply 


ФВ ®Ә ог ama a 
5588585550098 а 


реа то г нана да 
RERERREES 
— 
CON فد ف‎ o u“ 
„+++ +++ {+ 


“d 
о 


158250 
GENERATORS 
BIT-RATE 

MC14411 

BR1941 
4702 
COM5016 
COMB116 
MM5307 


NBC EET 
mtd DIAEBLTLLD 


8039 
INS-8060 
INS-8073 
UPD7201 
TMS99532 
ULN2003 
3242 

3341 


CONTROLLERS 


280-510/1 
ZB0-SIO/2 
Z80-SIO/9 


4.0 Mhz 
Z80A-CPU 
Z80A-CTC 
280A-DART 
Z80A-DMA 
280А-РІО 
Z80A-510/0 
280А-510/1 
Z80A-SIO/2 


A) هھ‎ 
Б = 0 GO + Кә a Ф: 


5938508585 


MC3470 
MC3480 
11C90 
95H90 
2513-001 UP 


CIRCUITS 
MM5314 
ММ5369 


6845 
68B45 
HD46505SP 
5647 
MC1372 
68047 
6275 

7220 
CRT5027 
CRT5037 
ТМ59918А 
0Р8350 


14.95 
19.95 
15.95 
11.95 

6.95 
24.95 
29.95 
99.95 
19.95 
24.95 
39.95 
49.95 


JDR Microdevices 


1224 S. Bascom Avenue, San Jose, CA 95128 
B00-538-5000 * 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


© Copyright 1984 JDR Microdevices 


Z80A-SI0/9 MM5369-EST 


6.0 Mhz 
Z80B-CPU 
280B-CTC 
ZBOB-PIO 
Z80B-DART 
Z80B-SIO/2 


6800 = 1МН2' 


68800 10.95 
68802 22.25 
68B0B8E 

88809 

66810 

66821 

68840 

68845 

66850 

68800 - 2 MHZ 


KEYBOARD 


CHIPS 
AY5-2376 11.95 
AY5-3600 11.95 
AY5-3600 PRO 11.95 


VISIT OUR RETAIL STORE 
HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 
PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: Minimum order $10. For shipping and handling include 
$2.50 tor UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and 
foreign orders may require additional shipping charges — please 
contact our aales depariment for the amount. CA residents mysi 
include 6% sales tax, Bay Area and LA residents include 6%. Prices 
subject to change withoul notice. We are not responsibte jor 
typographical errors. We reserve the righi ta limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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74LS00 


74.800 
74LS01 
741.802 
74.803 
74.504 
741.805 
741.808 
741.809 
741.810 
741.511 
741.812 
741.813 
741.514 
741.515 
741.820 
741.821 
741.522 
741.828 
741.827 
741.528 
741.530 
74.332 
74.833 
740837 
741,838 
741.540 
744.542 
741.847 
744.548 
744.849 
744.851 
741.854 
741.855 
741.563 
74L873 
741.574 
744.875 
74LS76 
74L878 
74,883 
74L885 
74L886 
741.880 
741.891 
7141.592 
744.593 
741895 
741896 
74L8107 
7415109 
7415112 
7405113 
7408114 
74.8122 
7418123 
7415124 
7408125 
7418126 
74.8132 
748133 
7418136 
745137 
74.8138 
745139 
7415145 
7418147 
74181468 
7418151 
7415153 
74.5154 
745155 
7408156 
7418157 
74.8153 
7413160 
748161 
748162 
7418163 
74.5164 
74.8165 
745166 
7415168 
7415189 
745170 


| WOULD LIKE TO COMPLIMENT YOUR TECHNICIAN, 
MATT, FOR HIS RECENT HELP IN ORDERING AN EPROM 
CHIP FOR MY IBM PERSONAL COMPUTER.. 
BASIS OF THIS HELP, | HAVE DECIDED TO BUY ALL FUR- 
THER CHIPS FROM YOUR COMPANY. | WOULD APPRE: 
CIATE YOUR PASSING THIS COMPLIMENT ON TO MATT... 


TALS173 
7415174 
74.5175 
74.8181 
7415199 
74.5190 
745181 
741.8 192 
74.5193 
74.5194 
7415195 
7415196 
74.5197 
7413221 
74.5240 
7415241 
745242 
7418243 
7415244 
74.8245 
7405247 
7415248 
745240 
74.5251 
74.5253 
74.8257 
74.8258 
745259 
74LS280 
74LS266 
74LS273 
TALS275 
74LS279 
74LS280 
74L8283 
74LS290 
74LS293 
74LS295 
7T4LS298 
74.8299 
7418323 
74.5324 
74.8352 
74.5353 
745363 
7405364 
74.5365 
74.8386 
745367 
74.5368 
745373 
745374 
7418375 
745377 
745378 
748379 
7419385 
71445368 
74LS390 
74LS393 
74LS395 
74.5399 
7415424 
748447 
74.5490 
74.8624 
74LS640 
74LS645 
74LS668 
7415669 
745670 
74.8874 
74.5682 
74.5883 
74.8684 
7415685 
745688 
74.5689 
811.595 

811.596 

8115897 

81L898 


3.20 
3.20 
3.20 
3.20 
2.40 
3.20 
1.49 
1.49 
1.49 
1.49 


25LS2521 2.80 
25LS2569 4.25 


Circle 176 on inquiry card. 


2K x 8 STATIC $415 HMG 26 A 8K x8 STATIC $ 
200 ns | | 150 ns 
VOLTAGE 

REGULATORS 


NS RS RS чо 


SRRRERASRRRSRAJRSORSSSORA 


to to 
Qo 


Beas 


BRB 


spin ip ip in im im ip inp bp 


LM323K 4.95 
UAT7T8S40 1.95 


OG) فف‎ 


78HOSK 


78H12K 
C, T = TO-220 K = TO-3 


| SOUND CHIPS 
| 76477 3.95 АҮЗ-8910 


bebSSS5RRBRBSEDD 


SSSRRARKRFRRERE 


FO FO D & BAI AVA ОЭ CO aA = = AD 


= md ca OA NO 


748114 745571 


$51-263 39.95 


EPROM ERASERS 
rj SPECTRONICS 
CORPORATION 


Capacity 
Chip 
8 


BYPASS CAPS 


.01 UF DISC 100/6.00 
.01 UF MONOLITHIC 100/12.00 
.1 UF DISC 100/8.00 


1 UF MONOLITHIC 100/15.00 intensity 
(uW/Cm!) 
8,000 
x 9 8,000 
X 12 9,600 
X 30 9,600 
X 
X 


Timer 


25 17,000 
42 


сл сеч 
V/SA 
е. ж] 


DATA ACQUISITION 
MasterCard 


DS8838 
058837 
058838 


CONNECTORS 
RS232 Male 2.50 
RS232 Female 3.25 
RS232 Hood 1.25 
$-100 ST 3.95 


LINEAR 


58589 


EXAR 
XR 2206 


OR! 


SSSRSRARRSSRRARERSRBRRTSAA 


INTERSIL 
ICL7106 9.95 
tCL7107 12.95 
ICL7660 2.95 
(CL8038 3.95 
ICM7207A 5.59 
ICM7208 15.95 


BeRbEsRERPSEERROSBRERE 


— жей д — m 


ољ mi 


г^ ОЗ کے‎ ot + = * * . * Li . + . > е . - 
CELELEEIIIIITIEULEIET 
م دع‎ (2 AG OQGON, = NS. МӘР М га WOW 


BSRRERRRES 


LM340 (see 7800) 


H = TO-5 CAN T = TO-220 


MIGRODEVICES 
MICROPRICES 


(€ Copyright 1984 ЈОН Microdevices 


„ОМ THE 


SINCERELY, 
D. MARK BABCOCK, DMD 


CA 3082 
CA 3063 
CA 3086 
CA 3089 
CA 3096 
CA 3130 
СА 3140 
СА 3146 
1.19 
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276 № 8Kx8EPROM 3p?» 27128 30 " ¬ 16K х 8 EPROM $9095 
EI 450 ns LIBRI 300 ns 


ZIF = 

| Zero _ 
on 

e “Дд” ANON PROGRAMS-AT inserti 

21VOETS. = 


| 
FAST! заба AGCESSME OPTO-ISOLATORS CAPACITORS 


4 95... 100/: 4.45 EM P^ MCAZSS 1 TANTALUM 


4N28 IL-1 6V 10V 15V 20V 25V 35V 
4N33 ILA-30 ж ^05 7 — n d 


2:80 SRECIALSL ® are 
MCT-2 TiL-111 


Z-80A GRO ,...... ow ss. 2.95 Ё мств 150 TIL-113 
Z-B0MCTE < dA h Eh. 2.95 
Z-80A- BIO. РМ A... 2.95 RESISTORS 


4 WATT 5% CARBON FILM 


SPECIALS END 7/31/84 | ALL STANDARD VALUES 


FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE 025 


TRANSISTORS ic SOCKETS 100 PCS. SAME VALUE 02 


1000 PCS. SAME VALUE 015 


& 
HEEE E EE HEE 


MPS3706 d 8 pin ST 
8 14 pin ST 


um og BYPASS CAPS 
20ninst 29 27 MB -OTUF DISC 100/6.00 
Е 2 À .01 UF MONOLITHIC 100/12.00 
22 pin 30. AUF DISC 100/8.00 
24 pin ST 30. .3UF MONOLITHIC 100/15.00 


ББ а/ы lalalala 


| 121 lel lal lel lalale 


РЕ 5 


28 pin ST 
40 pin ST 
64 pin ST 


ST = SOLDERTAIL Di О D ES 


8 pin WW 59 . 8.1 үймө. 


19759 — 120voltze 
Tp WW я (1N914) switching 
16pinww — . 400PIV rectifier 
18 pin WW 200PIV 1.6amp bridge 
20pin WW 1.09 . DL и» 
p-Bridge 
22 pin WW 
24 pin WW 
28 pin WW 


40 pin WW i MUFFIN FANS 


WW = WIREWRAP 4.68" Square 14.95 


3.125^ Square 14.95 MONOLITHIC 


RF M Ji "TY Р HEAT SINKS Ашчтопо 60У 18 ATubmono 50V .25 
т. = 047ut-mono 50V .15  .01uf-mono 50V .14 
(ASTEC UM1082) QUANTITIES LIMITED 2 
x PRESET TO CHANNEL 3 NOW SWITCHES ELECTROLYTIC 
* USE TO BUILD ONLY SPDT mini-toggie 
TV-COMPUTER INTERFACE $695 ОРОТ mini-toggle 
* +5 VOLT OPERATION SPST mini-pushbutton 


LED LAMPS LED DISPLAYS DIP 


HP 5082-7760 43" 
199 100up M мдм 72 3 er SWITCHES 
JUMBO RED 10 „09 Ы 
| MAN 74 3 сс .98  арозгпон 
JUMBO GREEN — 16 15 Jrwp.s57(359 375° СС 25 ll SPOSITION COMPUTER 
JUMBO YELLOW 16 .15 ғмо-ѕ00 (503) 5" сс 49 Щ 6 POSITION 
LED MOUNTING FND-507(510)  .5" CA 
HAROWARE 10 .09 TIL-311 4х7 270" HEX W/LOGIC 9.95 


Ё 


> Ф 
ЕЕ, 


PETI: 


£ 


33 
ы) 


ве 


sBBRRRRRRRRRU 


gEaSRESSNBNS 
222252225552 


МР53704 


ғ әз > 
=à mh Су 


VISIT OUR RETAIL STORE 


m ш 

JDR Microdevices “renege rss sas 

| | | PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include $2 for UPS Ground or $31or UPS Blue 
1224 S. Bascom Avenue, San Jose, CA 951 28 Label Air. Items over 5 pounds require additional shipping charges. 
Foreign orders, Include sufficient amount! for shipping. There іва 510 
800-538-5000 * 800-662-6279 (CA) minimum order. Bay Area апа Los Angeles Countles add 6'4% Sales 
a è T : Tax. Other Cailtornia residents add 6% Sales Tax. We reserve ihe 
(408) 995 5430 Telex 1 71 1 1 0 right to substitute manufacturer. Not responsible lor typographical 
à errors. Prices are subject to change wilhout notice. We will match or 

€! Copyright 1984 JOR Microdevices beat any competitor's price provided it is поі below our cost. 
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MCM68764 


CABINETS FOR 5% ” 
DISK DRIVES 


CABINET #1 229.95 


k Dimensions 8% x 5'%» х Ire” 

ж Color matches Apple 

ж Fits standard 5%” drives, inc. 
Shugart 

* includes mounting hardware and 


feet 
CABINET #2 79.00 


ж Complete with power supply, 
switch, line cord, fuse & standard 
ower connector 
ж Dimensions: 11% x 5% x Ia” 
ж 45V Q 1 AMP, +12V Q 1.5 АМР 
x Please specify gray or tan 


NOTE: Please include sufficient amount for 


shipping on above Items. 


MICROCOMPUTER 
HARDWARE HANDBOOK 
FROM ELCOMP — $14.95 


Over 800 pages of manufacturers data 


sheets on most commonly used IC's. 


Includes: 
* TIL — 74/74LS and 74F 
ж CMOS 
ж Voltage Regulators 
* Memory — RAM, ROM, EPROM 
x CPU's — 6800, 6500, 280, 8080, 
8085, 8086/8 
ж MPU support & interface — 
, 0800, 6500, 280, 8200, etc. 


BEST SELLING BOOKS 


OSBORNE/MC GRAW-HI 
Applell User's Сиде 
CRT Controller's Handbook 
68000 Assembly Language 
Programmin 


LL 
16.95 


Programming the 8086/8088 

The Best of IBM PC Software 

Microprocessor Interfacing 
Techniques 


8K x 8 EPROM 
450 ns 24 PIN 


TRANSFORMERS 


FRAME STYLE 
12.6VAC 2amp 
12.6VAC CT 2amp 
12.6VAC CT 4amp 
12.6VAC CT Ватр 10.95 
25.2VAC CT 2amp 7.95 


PLUG CASE STYLE 
250ma 3.95 
500ma 4.85 
1amp 5.95 
2amp 6.95 
DC ADAPTER 
6, 9, 12 VDC selectable with 
univeral adapter 8.95 


Please Include sufficient amount 
for shipping on above Items. 


4.95 
5.95 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORAIA RESIDENTS) 


 CEN36 


EDGECARD 
CONNECTORS 


S-100 ST 3.95 
S-100WW 4.95 
72pinST 6.95 
72pinWW = 7.95 
50 pin ST 4.95 
44 pin ST 2.95 
44р! WW 4.95 


D-SUBMINIATURE 


DESCRIPTION 


MALE 
FEMALE 
MALE 
FEMALE 
MALE 
FEMALE 
BLACK 
HOODS GREY 


MOUNTING HARDWARE - $1.00 


SOLDER CUP 


RT. ANGLE 
PC HOLDER 


IDC RIBBON CABLE 


IDC CONNECTORS 


DESCRIPTION 


SOLDER HEADER 

RT. ANGLE SOLDER HEADER 
WW HEADER 

RT. ANGLE WW HEADER 
RIBBON HEADER SOCKET 
RIBBON HEADER 

RIBBON EDGE CARD 


ORDER BY 


2.08 
2.66 
1.65 
2.18 
3.37 
3.69 


DPxxP 
DBxxS 
DBxxPR 
DBxxSR 
IDBxxP 
IDBxxS 
HOOD-B 
HOOD 


1.80 1.60 


7.95 | 


CENTRONICS 


IDCEN36 Ribbon Cable 38Pin Male 
IDCEN38/F Ribbon Cable 38Pin Female 8.95 
Solder Cup 38PIn Male 


DESCRIPTION 


53995 SSI 263., 


SPEECH 
NTHESIZER 


$3995 


DISK DRIVES 


TANDON 
ТМ100-1 5% *(FORIBM)SS/DD 
TM100-2 5:4 "(FOR IBM) DS/DD 


MPI 


MP-52 5и "(FOR IBM) DS/DD 


TEAC 


FD-55B "HEIGHT DS/DD 


SHUGART 


SA 400L 5% "(4O TRACK) 55/00 


8" DISK DRIVE 


199.00 
219.00 


249.00 
188.00 


199.95 


FD 100-8 Bv SIEMENS, SHUGART 801 EQUIV. 


SSIDD — 10/$149 EA, 


$168.00 


FD 200-8 Bv SIEMENS, SHUGART 851 EQUIV. 


| SSDD — 10/5220 EA. 


$239.00 TEAC HALF HEIGH' 


Please Include sufficient amount for shipping on above items. 


MasterCard 
| 
| 
иш 
| | 
| 


CONTACTS 


B.95 


7.85 


SINGLE COLOR COLOR CODED 


ШЕЛ Le 
3 : 7.30 


DIP CONNECTORS 


ОНОЕВ BY 
B 14 


HIGH RELIABILITY 
TOOLED ЗТ IC 
SOCKETS 
COMPONENT 
CARRIERS 
(DIP HEADERS) 
RIBBON CABLE 
DIP PLUGS (IDC) 


AUGATxx-ST .99 .99 


ICCxx 85 .75 


IDPxx 145 1 


16 


CONTACTS 


18 20 22 24 28 40 


28 1.69 1.89 1.89 1.99 249 2.09 


85 1.00 125 1.25 1.35 1.50 2.10 


.85 2.50 4.15 


For order Instructions see “IDC Connectors" below. 


CONTACTS 
25 


2.95 3.50 


Fororderinstructions see "IDC Connectors" below. 


ORDER BY 


IDHxxS 
IDHxxSR 
IDHxxW 
IDHxxWR 
IDSxx 
IDMxx 


IDExx 2.36 


CONTACTS 
26 34 


1.68 
1.76 
3.84 
4.22 
2.43 
6.25 
2.65 


ORDERING INSTRUCTIONS: insert the number of contacts in the position marked "xx" of the "order by" рап 
number listed. Example: A 10 pin right angle holder style header would be IDH1OSR. 


Circle 177 on inquiry card. 
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FOR APPLE COMPUTER USERS 


POWER SUPPLY 


* Use To Power Apple 
Type Systems 

ж -5Vqg4À +12V@2.5A 
-5V@5A  —12VQ.5A 

x Instructions and Apple 
Power Connector Included. 


JDR Microdevices 


THOUSANDS SOLD! 


JDR 16K RAM CARD FOR APPLE 11+ 


ж Expand your 48K Apple to 64K 

* Fully compatible with Apple Language System — Use 
in place of Apple Language card 

* Highest quality card features: gold edge connector, 
sockets for all IC's. 


* 2 YEAR WARRANTY 
Kit with lastructions ...... $40.95 1/95 


Bare PG Card............ $14.95 


GET SLIM IN 1984! 


JDR HALF-HEIGHT DISK DRIVE 
* 35 Track if used with 
Apple Controller 
* 40 Track Controller and DOS 
Available (Call for Price) 


$20995 


* Shugart Mechanism — 
Made in U.S.A. 

* Direct Replacement for 
Apple Disk II 

ж Compatibte with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed 
electronics with low power 
consumption 

х DOS 3.3 and 3.2 compatible 

* One Year Warranty 


CONTROLLER CARD 
$69.95 


BMG 
BMK-80 PRINTER 


* 80 CPS Dot Matrix Printer 
| x Prints Bi-Directional in 40, 80, $ 
710r 142 Columns in Normal, 
Double Width or Compressed 
| Text. 

* Print Superscript As Well As 
superb Graphics in Character 
or Bit Image 


NASHUA DISKETTES OTHER ACCESSORIES 
FOR APPLE Il 


MD1 SOFT SECTOR. SS/SD .......... 19.95 
ITHUNDERCLOCK $129.95 


MD1D SOFT SECTOR, SS/OD......... 26.25 
MD2D SOFT SECTOR, OS/DD......... 30.75 

* Real-Time Clock Calendar 
* Software Included 


MD2F SOFT SECTOR, DS/QUAD DENSITY 45.00 
MD110 10 SECTOR HARD. SS/SD ...... 19.95 
з i * Mountain Software Compatible 
B" WITHOUT HUB RING à : 
FD1 SOFT SECTOR. SS/SD ........... 24.75  * BSR Control Options Available 


FD2D SOFT SECTOR SDD УО MA KRAFT JOYSTICK $39.95 


sev 959 


ж 80 Column Card for Apple II+ 
* Video Soft Switch 

* inverse Video 

* 2 Year Warranty 


VIEWMAX-80e VERBATIM 
$ 95 DATALIFE MONI TORS 
NEW 5129 DISKETTES 
einn Mie o BMC MONITOR STAND 
MODEL PA-900 
{ x 80 Column Card for Apple lle $29.95 : lcm Your Display Will 
* 64K RAM Expandable to 128K Bl 55/00 10 HARD SECTOR SENT ОЕ Tilt & Swivel 329.95 


$29.957 


64K RAM Upgrade $4760 


BMC MONOCHROME $39.95 
$ 95 [| че = BM12AUWGREEN12" ........ , 
GRAPHMAX *129 51," DISKETTE WB BMC вм 120 18 мн2 АМВЕВ ..... $139.95 
* Hi Resolution Graphics FILE BMC вм 12EUN 18 MHZ HIGH RES GREEN 115.00 
* Printer Card * ATTRACTIVE, FUNCTIONAL NEC Jsi201m-20MHZGREEN...... °169.00 
x Centronics Parallel Interface * 75 DISK STORAGE ZENITH zvm.123.15 MHz GREEN NEW °105.00, 
x Zoom, Rotation and More CAPACITY COLOR 
* MOLDED FROM DURABLE 
| Graphmax with Color SMOKED PLASTIC WITH BMC swausisiUcoMPosirE:3" ... $279.00 


O A +, 


Option. FRONT CARRY- $4699 


ING HANDLE 


NO C.O.D. ORDERS PLEASE 


VISIT OUR RETAIL STORE 


" | а oe HOURS: M-W-F,9-5 Т-Тһ.,9-9 Sat. 10-3 
JDH Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: Minimum order $10. For shipping and handling include 


52.50 for UPS Ground and $3.50 for UPS Air. Orders r 1 Ib. and 
1224 S. Bascom Avenue, San Jose, СА 95128 17 orders tony require additional chincing charges -- Б апа 


800-538-5000 © 800-662-6279 (CA) conlact our sales deparimen! for the amount. CA residentia must 


Include 6% sales Tax, Bay Area and LA realdents Include EU. Prices 


(408) 995-5430 * Telex 171-110 subject to change without notice. We are nol responsible for 
typographical errors. We reserve the right to !Imit quantifies and 1o 
substitute manufacturer. All merchandise subject to prior sale. 


Apple is a trademark of Apple Computer Corporation © Copyright 1984 JOR Microdevices 
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UNCLASSIFIED 


BYTE is concerned about software piracy. Unclassified 
ads proposing exchanges of software must specify that the 
software was written by the individual or is in the public 
domain. BYTE reserves the right to reject any unclassified 
ad that does not meet this criterion. 


WANTED: Tax-exempt, nonprofit organization seeks 
computer, disk drives, printers. or whatever 
peripherals are available to institute listing and 
cross-indexing of individuals needing food, clothing. 
and shelter in their ateas. References and IRS infor- 
mation available on request. Jesse F. Estlock. 132 
Franklin St., Tiffin. OH 44883. 

WANTED: Nonprofit organization that provides in- 
expensive. wholesome meals to the elderly and in- 
capacitated in their own homes in the Germantown 
area of Philadelphia. needs a donation of a small 
computer to do payroll and inventory control Help 
in learning to use it also needed. IRS information 
and references on request. Meals on Wheels Inc.. 
со Margaret Steigner, 32A Brookside Dr., Lansdale, 
PA 19446, (215) 362-6197. 

WANTED: Teacher of 20 educable, mentally disabled 
students with less than a $200 budget per year. 
needs a computer to help teach students. George 
Tessey. Windsor Forest High School, 12419 Largo 
Dr.. Savannah. GA 31499. 

WANTED: Tax-exempt. nonprofit Chamber of Com- 
merce seeks tax-deductible donations of computers, 
modems, printers, and terminals. Certified receipts 
can be furnished. Indianola Chamber of Commerce. 
201 West Salem. Indianola. lA 50125, (515) 
961-6269, call Alan collect. 

WANTED: Apple Пе or equivalent for church use. 
Parts or complete system. Receive a tax deduction: 
we pay shipping. Rev. David Massey. First-Meridian 
Heights Presbyterian Church. Indianapolis IN 
46205. 

NEEDED: The National Institute for Adult Education 
in Yucatan, Mexico, will receive any hardware or 
textbooks in English and Spanish to initiate com- 
puter education. Alan Handleman. Apartado Postal 
$422. Merida, Yucatan, Mexico. 

WANTED: An Apple users club in the vicinity of River- 
ton, Wyoming. | cannot connect by modem. Rod 
Ahlbrandt. 1104 Big Horn. Riverton, WY 82501. 

WANTED: Student would greatly appreciate an un- 
wanted, new. or used copy of 6502 Assembly Language 
Programming (iL. Leventhal), and/or a copy of Beneath 
Apple DOS (Worth & Lechner). Willing to pay ship- 
ping. Michael Whitman, American Embassy— 
Buenos Aires. APO Miami, FL 34034. 

FOR SALE: Wicat 150-3, three-user system. CRT. 
floppy disk, 4-megabyte memory. graphics board. 
MCS operating system, 10-megabyte disk. recently 
upgraded, 90-day factory-warranty intact: $14.100 
list, asking $10,000 or best offer. Ed Neugass. Apt. 
A707, 1400 South Joyce. Arlington. VÀ 22202, 
(703) 892-4225 evenings. 

WANTED: BYTE #4 (December 1975). Gary Case, 585 
Big Sky Court. Colorado Springs. CO 80919. (303) 
599-0744. 

WANTED: Nonworking пре кими for Cen- 
tronics 737/739 printer. 1 need the round magnet 
that rotates under the Hall-effect transistor. Bob 
Swirsky РОВ 122, Cedarhurst. NY 11516, (516) 
295-4344. 

FOR SALE: 2-80 starter kit with manual and expan- 
sion bus, very good condition: $200. Would also like 
to cereal with other 6800 people. Robert 
Smith, POB 41-10016. Michigan City. IN 46360. 

WANTED: Would like to digitize pictures for educa- 
tional applications. Have Shiba black-and-white 
video camera (Model AV15) and an Apple Ile. Need 
to know what hardware we need. and where and 
how to get it. T. Rapp. c/o Summit School Inc.. 611 
East Main St., Dundee, IL 60118. 

FOR SALE: IBM 3101 terminal. Two years old. ex- 
cellent condition: $800. Dr. Neer, Massachusetts 
General Hospital, Mineral Metabolism Unit. Bulfinch 
4, Boston. MA 02114 (617) 726-3288. 

WANTED: People to form ап interna- 
tional Apple 111 user TP George Н, Buch, с/о 
Buchan, Ravnsborggade !9. Copenhagen 2200 М. 
Denmark. 


FOR SALE: [8M Selectric typewriter. Model 745 
(Redactron), complete with transistor drivers and 
solenoids. Also includes 10-pitch type element, IBM 
Selectric WO typewriter manual, maintenance 
manual. Redactron interface-building instructions. 
and Redactron Interface EPROM. Selling for $375 
or best offer. Dennis Kamin. 104 Timber Lane. Col- 
linsville, CT 06022, (203) 693-0043 evenings. 

FOR SALE: 5-100 computer system, CP/M, 5-slot. SD 
Systems 3-card set. 64K. dual 8-inch drives, one 
serial. Centronics paralle! with manuals: $1500, Also, 
200-LPM—Tally 2200 Line Printers. full 132-column. 
upper- and lowercase. ASCII, Centronics parallel in- 
terface: both for $1500: one in perfect condition. 
other needs work. Frank Bennett, 5758 East Willow- 
view Dr., Camarillo, CA 93010, [805) 987-9879. 

FOR SALE: Three unused Multi-Tech modems. Model 
212A. 1200/300 switchable data rate. originate. 
answer, auto-answer, full-duplex, synchronous, or 
asynchronous. Over 5700 each new. will sell for 
$400 each. George F Weiss, 127 Michael Dr., Red 
Bank, М} 07701, (201) 530-9553. 

WANTED: APL mathematics public-domain programs 
that may be in cassettes for a recently acquired IBM 
[500 D with 64K to solve polynomial equations with 
complex coefficients that will plot simultaneous 
equations (f(x y)» O, plot x= fit], and y egit). Harry 
D. Ruderman. 2624 Davidson Ave. New York. NY 
10468. (212) 933-933-2650. 

FOR SALE: Brother EP-20 personal electronic printer 
(5 by 7 dot matrix, correction, extra ribbons, and 
protective cover) brand new, barely used: asking 
$125. negotiable Willing to exchange for Atari 
equipment especially interface module or other 
paralle! printer interface or Votrax SC-Ol-based 
speech-synthesis system. Ravi Subrahmanyan. Elec- 
trical Engineering Department, Duke University, 
Durham, NC 27706. 

WANTED: High school student wishes to buy new or 
used Mountain Computer Music Boards for Appie. 
Price negotiable. Also interested in other computer 
and electronic music paraphernalia like music 
boards. keyboards, and synthesizers. | pay postage. 
Eric Rose, 18 Floral Ог. Hastings-on-Hudson. NY 
10706. (914) 478-1418 weekdays after 5 p.m. 

FOR SALE: TI-99 and Ti-99/4A cassette-interface 
cables: 510. Send check or money order. Tim Ander- 
son, 215 3rd Ave. S, Saint Cloud, MN 56301. 


WANTED: Any unwanted computers or peripherals. 
for Apple Ile or a TRS-80 Model 111. | will pay for 
shipping and handling. Christopher C Caron. 
Stonewall Lane, Madison. CT 06443. 

FOR SALE: Seawell maxi-motherboard (hobby ver- 
sion for AIM. SYM, SIM); Seawell 16K RAM board: 
Seawell floppy-disk controller and Problem Solvers 
8K Memory Board. Will sell separately or as a pack- 
age ($600) or will gud for IBM PC boards. |. 
Hofstee. Box 108. Windmill Point. Cornwall, Ontario 
КӨН 421, Canada. 1613] 933-6080 ext. 334. 

FOR SALE: Back issues of BYTE 1977 through 1983 
(volumes 2 through 8) except January and 
September 1979. and November 1982. All in ex- 
cellent condition: 5100 plus shipping. |. E. Burch- 
field, 6 Bonus Hill Dr.. Scotch Plains. М] 07076, (201) 
757-9441. 

FOR SALE: LNW computer Model Il equivalent. 
recently factory reconditioned. Two 5%-inch drives 
(40t Lobo, 80t Tandon), dual Shugart 8-inch drives. 
BMC КС-12С monitor, FACIT {Data Royal 9001) 
printer, 5/8 switch: $3600. Bruce Armstrong, 423 
South Poplar St. Centralia, IL 62801. (618) 
533-3009. 

FOR SALE: TRS-80 Model II with 64K memory апа 
416K storage, plus Radio Shack Model 500 high- 
speed printer: 53200 or best offer. Loren Chinea. 
313 West 105th St. New York, NY 10025, (212) 
841-2475 days, (212) 866-5404 evenings. 

WANTED: Information exchange with users of TRS-80 
MC-IO computer, lim Robinson. Apt. 220, 2915 
Baseline Rd.. Boulder, CO 80303. (303) 444-4437 
after 2 p.m. 

WANTED: High school student would like donated 
computer equipment, cards, peripherals, and any 
high-tech electronics. | will pay all postage. Bernard 
Boivin, 691 Rue des Cormiers. Dolbeau. Quebec 
G&L 184, Canada. (418) 276-2402. 


ADS 


WANTED: WordStar Customization Notes to buy or 
borrow. Need to patch WordStar for Dvorak key- 
board layout—change menus, echos on menu selec- 
tions. and CTRL key entries. Ben Cohen. Box 1674. 
Chicago. IL 60690. 

FOR SALE: HP 87 personal computer 288K RAM, 5- 
megabyte Winchester disk drive. 54-inch floppy-disk 
drive, dot-matrix printer, direct-connect modem. 
RS-232C serial interface. plotter. and 1/0 ROMs. 
Covered by HP services contract. Originally over 
$10,000, asking 56250. R. С. Adelson, Burlington 
DI Dr.. Burlington. MA 01803. (617) 229-2440 

ays. 

FOR SALE: Four Tandon TMIOO-1A disk drives, S88 
each, any or all. Oume QVTIO2 terminal. green: 
$475. Like new. L. Bassat. 9639 Dorothy Ave.. South 
Gate. CA 90280, (213) 567-8758. 

FOR SALE: Optimal Technology EP-2A-88 stand-alone 
EPROM programmer. Makes up to four copies of 
a master EPROM. 2732 and 2732A modules in- 
cluded: will program many other types: $400. Mar- 
tin Kennedy. 309 Rena Dr.. Lafayette. LA 70503, 
(318) 233-8240 ext. 509. 

FOR SALE: Back issues of BYTE, 1976 to present. 51 
per issue plus postage. Available for 50€ per issue: 
Interface Age. Kilobaud Microcomputing. QST. Ham Radio. 
and 73. Send SASE. Joe Dubner, 865 South Haskett 
St.. Mountain Home. ID 83647, {208) 587-9383. 

WANTED: College student seeks computer 
and pere Will pay shipping charges Ed 
Crowley, 602 College Ave.. Columbia. MO 65201, 
(314) 875-9061. 

WANTED: Would like to trade noncopyrighted 
software for the TRS-80 Model 100 or Model III. 
Mark Deavult, Box 105. Churchview, VA 23032. (804) 
758-2865. 

FOR SALE: Heath H-27 floppy-disk subsystem: dua! 
8-inch drives, cabinet. power supply. controller, in- 
terface board for DEC LSI-11, cable: $200 freight col- 
lect. Paul Abrahams. 214 River Rd.. Deerfield. MA 
01342, (413) 774-5500. 

FOR SALE: Apple I+. 48K. 16K (4116's) RAM card. 
Apple drive with controller. DOS 3.3, manuals: $950 
or will sell separately. Also, modified MEK 6800D2 
kit. with 6802 MPU, 1-MHz crystal. 2716 EPROM 
programmer, employing a 6846 counter-timer—l/O 
and Z-1-F socket. fully buffered. MPU board fully 
socketed, fully documented revisions: 5350. Nate 
Wright. 3244 Blaisdell Ave. S 4202. Minneapolis. MN 
55408, (612) 827-3314. 

FOR SALE: Paper Tiger 440 dot-matrix printer plus 
Apple II parallelinterface card. includes printer rit- 
bons. cables. and all documentation: $300 or best 
offer. Also, Trendcom 100 thermal printer plus 
Apple Il interface card and cable: $100 or best offer. 
Art Mena. 10414 Rutgers Court, Cypress, CA 90630, 
(714) 761-2585. 

FOR SALE: Apple Extended 80<olumn cards for 
Apple tle: $99 each, 16K RAM cards with cable: $49 
each. Dynamic RAMs 4164-200ns: $4.50 each. 
4116-200п5: $1 each. IC sockets 16-pin high-quality 
solder-tail: 100/510. All items are new and are th 
original packages. Ersin Caner. 2330 North Oliver 
#516, Wichita. KS 67220, (316) 683-2619. 


UNCLASSIFIED POLICY: Readers who have 
computer equipment to buy, sell. or trade or who 
are requesting or giving advice may send a notice 
to BYTE for inclusion in the Unclassified Ads 
section. To be considered for publication, an adver- 
lisement must be noncommercial and nonprofit 
(individuals or bona fide computer clubs). typed 
double-spaced. contain 60 words or less, and in- 
tlude name and address. This is a free service: 
notices are printed as space permits. Your con- 
firmation of placement is appearance in an issue 
of BYTE as we engage in no correspondence. 
Please allow at least four months for your ad 
lo appear. Send your notices to BYTE, Un- 
classified Ads, РОВ 372, Hancock, NH 03449. 
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BYTES ONGOING MONITOR Вох 


ARTICLE PAGE ARTICLE AUTHOR(S) THE WINS OF MARCH 
І Ш que ИРИ oa. a на РРР Shapiro , ; ЧИРҮ Е 
2 115 Trump Card, Part 2: Software. ............ 1) AS Clarcie Jerry Pournelles User's Column (beginning this 
3 126 Чеш E Ri <и meo RERO о а Greene issue, retitled Computing at Chaos Manor), 
ч 12s "d qo о lo.s ceca x ne ntm = “New Machines, Networks, and Sundry Soft- 
acin 1 aaa EEE E ҮҮ". ,.Vose i Mime i , 
6 142 gies а: Printer Bufer. паа агу банал е Вопо box won top billing in BYTE's March tally. $100 
7 146 Apple FAX: Weather Maps on a Video Screen........ Sueker will be delivered to the prolific author. The Cir- 
8 154 Spreadsheet in ВАЅІС...................... (osos Cerati cuit Cellar project on how to "Build a Third- 
io 162 а A p Y Bs НЕНЕН aa Generation Phonetic Speech Synthesizer’ 
MENU ЗУ ИЕГЕ а» Gould placed second, providing Steve Ciarcia with the 
[| 215 Game Sets and Вийаегѕ..................... (o, Plestrup $50 bonus. In third place is Peter R. Sérensen's 
E 223 rouen 22 соларна іп Еаисайог.,............,. eed "Simulating Reality with Computer Graphics" 
nguages for Students....... cite аьа ditis: ,..Masterson T ; m XR: : 
14 243 Microcomputers in the РЇе!д....................... Case Computer Simulation: What [t Is and How Its 
15 255 Kermit: A File-Transfer Protocol for Done" by Richard Bronson placed fourth in the 
Universities, Part 1: Design Considerations March countdown, and in fifth place is Stan 
and 5рес!їйсайопз.............................. Eum " Miastkowski's review on "Microsoft Flight 
16 279 San Francisco's ЕхрІогаќонит.................... Макон" Simulator" BYTE congratulates these authors. 
17 287 KC a Simulated Іабоғаіогу.................. Peterson 
18 303 Another Look at CP/M-80 C Compilers..... ACCU, Kern 
19 321 BIO. аА isco ices ctr ae Ире Кр уту ре унн — I Williams 
20 327 The Chameleon ci) pem Krajewski 
21 341 The Texas Instruments 
Speech Command 5уйет........................ Haas 
22 353 Volition Systems Modula-2.................... ess Eldred 
23 307 pococlgo Mp Bond 
24 387 Computing at Chaos Manor: 
A Superbus) Моп{һ.......................»... . .Pournelle 
25 405 BYTE West Coast Lessons Learned............ eee ohapiro 


BYTE ADVERTISING SALES STAFF: 
J. Peter Huestis, Advertising Sales Manager, 70 Main Street, Peterborough, N.H. 03458 Tel (603) 924-9281 


NEW ENGLAND 

ME. NH. VT, MA. RI 

Paul! McPherson. Jr. (617) 262-1160 
McGraw-Hill Publications 

607 Boylston Street 

Boston, МА 02116 


ATLANTIC 

Nj (NORTH), NY, NYC, CT 

Eugene Duncan [212] 512-2096 
McGraw-Hill Publications 

1221 Avenue of the Americas—39th Floor 
New York. NY 10020 


Dick McGurk 1212] 512-3588 
McGraw-Hill Publications 

1221 Avenue of the Americas—39th Floor 
New York, NY 10020 


EAST 

PA (EAST). Nj (SOUTH), 
MD, VÀ, W.VA, DE, D.C. 
Daniel Ferro (215| 496-3833 


McGraw-Hill Publications 
Three Parkway 
Philadelphia, PA 19102 


SOUTHEAST 

NC, SC, GA, FL. AL, TN 

Magele McClelland 1404) 252-0626 
McGraw-Hill Publications 

4170 Ashford Dunwoody Road--Suite 420 
Atlanta, GA 30319 

MIDWEST 

IL. MO, KS. IA. ND. SD, MN. WI, NB 
Jack Anderson (312) 751-3740 
McGraw-Hill Publications 

Blair Building 

645 М, Michigan Ave, 

Chicago, IL 60611 


GREAT LAKES, OHIO REGION 
МІ, OH, PA (ALLEGHENY), KY, IN. 
EASTERN CANADA 

Dennis Riley (313) 352-9760 


McCraw-Hitl Publications 
4000 Town Center—Sulte 770 
Southfield, Mi 48075 


SOUTHWEST, ROCKY MOUNTAIN 
UT, CO, WY, OK, TX. AR, MS. LA 
Alan Morris (214) 458-2400 
McGraw-Hill Publications 
Prestonwood Tower-Sulte 907 

5151 Beltline 

Dallas, TX 75240 


SOUTH PACIFIC 

Southern CA. А2, NM. LAS VEGAS 
Page Goodrich (714) 557-6292 
McGraw-Hill Publications 

3301 Red Hill Ave 

Bullding 41. Suite 222 

Costa Mesa, CA 92626 

Karen Niles (213) 480-5243, 487-1160 
McGraw-Hill Publications 

3333 Wilshire Boulevard #407 

Los Angeles, CA 90010 


International Advertising Sales Representatives: 


a 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 6| 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner 
McGraw-Hill Publishing Co. 
115 Yosephtal St. 

Bat Yam, Israel 

866 54] 321 39 


. Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co, 
Liebigstrasse 27C 

B-6000 Frankfurtiidain ! 
West Germany 

12 01 81 
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Mrs. Maria Sarmiento 
Pedro Telxeira 8, Off. 320 
Iberia Man 1 

Madrid 4, Spain 

45 52 891 


Мг. Andrew Kamig 

Andrew Karnig & Assoclates 
Kungsholsgatan 10 

112.27 Stockholm, Sweden 
08 51 68 70 


Mr. Ken Davey 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Paris 

France 

720 33 42 


Mr. Arthur Scheffer 
McGraw-Hill Publishing Co. 
34 Dover St. 

London WIX SRA 
England 

Cl 493 145] 


Mr. Savio Pesavento 
McGraw-Hill Publishing Co. 
Via Flavio Baracchinl | 
20123 Milan. Italy 

86 90 555 


Seavex Ltd. 

054950 Tangin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


NORTH PACIFIC 

HI WA, OR, ID. MT. NORTHERN CALIF, 
NV (EXCEPT LAS VEGAS), W. CANADA 
David Jer (415) 362-4600 

McGraw-Hill Publications 

425 Battery St. 

San Francisco, CA 94111 


Bili McAfee (415) 964-0624 
McGraw-Hill Publications 
1000 Elwell Court--Suite 225 
Palo Alto, CA 94303 


WEST COAST SURPLUS AND 
RETAIL ACCOUNTS 

Tom Harvey (805) 964-8577 
3463 State St.—Suite 256 

Santa Barbara, CA 93105 


Post Card Mallings 

Natlonal 

Bradley Browne (603) 924-6166 
BYTE Publications 

70 Main Street 

Peterborough, NH 03458 


Seavex, Ltd. 

Room 102, Yu Yuet Lal Bldg. 
43-55 Wyndham St. Central 
Hong Kong 


Hiro Morita 

McGraw-Hill Publications 
Overseas Carp. 

Room 1528 
Kasumigaseki Bldg. 

3-2-5 Kasumigaseki. 
Chlyoda-Ku 

Tokyo 100. Japan 
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1 Ist NATIONAL COMPUTER .... 479 
2 Ist PLACE SYSTEMS .......... 62 
4 800 SOFTWARE ,..,........ .. 69 
5 А5Т.ВЕ5ЕАКСН,...,........ 25 
* AT&T. TECHNOLOGY.........227 
ё ATST. TECHNOLOGY......... 228 
7 AT&T. TECHNOLOGY.....,..,229 
8 AT&T TECHNOLOGY......... 230 
9 АТЕТ. TECHNOLOGY.........231 
* ATST, TECHNOLOGY ,,.......232 
10 AB COMPUTERS ,,.......... 482 
12 АСОМ ELECTRONICS ........ 492 
14 ADDMASTER CORP..,.,..,... 461 

393 ADV. ANALYTICS TECH. ...... 502 
15 ADV. COMP PROD........510, 511 
16 ADV. SYS CONCEPTS ...... ‚. 408 
17 ADV, TRANSDUCER DEVICES , , 451 
* ALF PRODUCTS, ЇМС...........40 
18 ALL ELECTRONICS CORP.,,...430 
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20 ALLOY COMPUTER PRODUCIS . 277 
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22 ALPHA OMEGA COMPUTER, . . . 66 
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27 AMPRO COMPUTERS INC. .... 404 
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33 APPLEWARE, INC....,....... 454 
35 APROPOS TECHNOLOGY ..,., 494 
36 ARCHITECTURAL RECORD ..., 417 
37 ARTIFICIAL INTL. RESEARCH .. 496 
* AT&T LONG LINES........... 437 
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39 ВЕС MICROSYSTEMS ,.,.,.. 451 
40 B&B ELECTRONICS.........,.314 
41 BASF SYSTEMS.............-. 47 
42 BAY TECHNICAL А55ОС........74 
43 BELL JOHN ENGR......,.... 496 
44 BETATOOL SYSTEMS ,........ 418 
45 BG COMPUTER APPLICATIONS . 494 
47 BINARY TECHNOLOGY . ..... 498 
48 BIZCOMP......... Ro 310 
49 BORLAND INTL...,...,... 72, 73 
® BORLAND INTL..........0--- 95 

50 BOTTOM LINE. THE.........-. ‚85 

401 BOTTOM LINE. THE,.....,.,.359 
* BYTE BACK ISSUE ...,.,...., 178 
* BYTE COMPUTER SHOW . . 252, 253 
* BYTE АСМ MESSAGE. 350, 351, 386 
* BYTE IBM ISSUE ............ 442 
* BYTE INTL ADV. SECTION ....382 
" BYTE SUBSCRIBER NOTICE... . 390 
51 BYTEK COMP. SYS. CORP. ,..., 170 

52 BYTEWRITER . ..... еа 226 
Edo AMET 370 
" С-8ҮбТЕМб.............. ...494 
© oo o ori. aeara ien 335 
53 CS.DINC..... ToC 238 
* CALIF. DIGITAL. ......... 516, 517 
" CALIF. MICRO СОМР.........182 
54 CAPITAL EQUIPMENT CORP... 260 
55 CDR SYSTEMS............., 451 

392 CENNA TECHNOLOGY ..,..,. ‚87 
58 CHROMOD ASSOC.........., 498 
59 CMA MICRO COMP DIV......43B 

60 СОСІТАТЕ, 1МС..,........... 502 

ûl COMTEC SERVICES. INC ..... 490 

62 COMMAND SERVICES CORP .. 462 

43 COMMERCIAL BUSINESS SYS... 476 

64 COMMON LANGUAGE........197 

65 COMP COMENTS. UNLTD......499 

44 COMP COMPNTS. UNLTD. . 500, 501 
67 COMPETITIVE EDGE........ ‚ 102 
68 COMPUADD...............- 492 
69 COMPUADD....... кзы с .. 494 
" COMPUMAX.... sene 488 
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COMPU-MEDIA SUPPLIES. .... 502 
COMPUPRO ,........... 106, 107 
COMPUPRO ..........‚,.... 395 
COMPUSERVE ,......... 316, 317 
COMPUTER CHANNEL ....... 478 
COMPUTER CONNECTION INC , 480 
COMPUTER DISCOUNT PROD. . . 477 
COMPUTER FRIENDS ........ 259 
COMPUTER НОТ OF N.E...... 
COMPUTER INNOVATION ..... 438 
COMPUTER MAIL ORDER . 426, 427 
COMPUTER PRICE CLUB.,.... 102 
COMPUTER WAREHOUSE ,..,. 195 


COMPUTER-MATE. INC... .... 251 
COMPUTERS AND MORE .....139 
COMPUTERS FOR LESS..... ..490 
COMPUVIEW PROD INC. ..... 263 
COMPUVIEW PROD, INC. ..... 455 
CONDOR COMP. CORP...,..,.135 
CONROT-LAPOINTE ....., 212, 213 
CONROY.LAPOINTE ...... 212, 213 
CONROY.LAPOINTE ......212, 213 
CONTROL DATA .,.......... 273 
CORONA DATA SYS.... ... 36, 37 
CONI us iT qx ron „BI 


CRE WHOLESALE PROD, ..... 492 
CRE WHOLESALE PROD. ,.... 492 


CREATIVITY UNLID........ ...461 
CROMEMCD oocom cen raise oad 
е, a a e EES 
CUMANA LTB. ....... Pose. a 439 
CUSTOM COMP. TECH. ....... 497 
DAISY NET INTL... sees ena 18 
DANA COMPUTER DISCOUNT... 82 
DATA ACCESS CORP. ......... 447 
DATA SPEC... oe eere rn ‚ 167 
DATA BRE oe erre 210 
DATA SPEC — AlO 
DATA TRANSLATION ,...,.. .. 384 
DATASHIELD, —ÀÓ Qs 
DATASOUTH COMP. CORP ..... 70 
DATASOUTH COMP. CORP. .,.. 401 
DAVIEGE СОВР............. 428 
DAYFLO SOFTWARE. .......,.298 
DAYFLO SOFTWARE ...... new 299 
DEVI COMPUTER... 355 


DHL WORLDWIDE COURIER. ..389 
DICISOFT COMPUTERS INC. ... 189 
DIGITAL LABORATORIES.,.... 
DIGITAL RESEARCH ....... 28, 29 
DIGITAL RESEARCH СОМР....465 


DIRECT SOFTWARE .....,..,. 419 
DISKETTE CONNECTION .......436 
DISKWORLD INC ...,... re. J10 
DISKWORLD, ІМС, ,.......... 490 
DISKWORLD INC. ....... woes 892 
DISKWORLD. INC. ........... 494 
DISPLAY TELECOMMNCTNS. .. 495 
DRIA с, шй T RS ETE umi. 222 
DOKAY COMP PROD. INC . 508, 509 
DOSS INDUSTRIES........... 262 
DWIGHT CO. INC ......... ‚. 454 
BINAS INCL Lieu esee 183 
EASI SOFTWARE ............ 496 
EASTERN ENTERPRISES ....,. 403 
[ilo c s o жа o dannu вв», М## 
EDGE MICRO SYSTEMS...,...451 


Inquiry No, Page Мо, 
399 EDUCATIONAL MICROSYSTEMS 355 
125 ELCOMP..... ЖОО ER O 
[2& ELECIRADE CO ............ 494 
127 ELECTRADE СО............. 496 
128 ELLIS COMPUTING INC. ...... 171 
* EMPIRICAL RESRCH GRP ...,. 282 
131 EPSON AMERICA ....... 324, 325 
132 EXPERT COMPUTERS ..... s. 489 
133. ЕХРОТЕК..................493 
[34 EXTENDED PROCESSING ..... 270 
[35 EXXON OFFICE SYS.....,.... 337 
136 FABRICATION CONCEPTS INC. . 492 
137 FALCON SAFETY PROD. ...... 396 
138 FLAGSTAFF ENGINEERING... . 269 
139 FLOPPY DISK SERV. ІМС.......485 
381 FORTRON. INC........., C, 460 
382 FORTRON. INC... ca. cu 480 
141 FOX & GELLER INC........... 261 
142 FUJITSU AMERICA ,..... oo o 207 
143 FUTECH INTL. CORP. ...... o 176 
[44 GENERAL TECHNOLOGY ..... 149 
Де РРСРР 0... DOS 
I4 СЕС ENGINEERING.,......., 377 
1465 GIFFORD COMP SYS. ..... TELE 
147 ОШТКОМХ,!МС.............‚.454 
(48 GREAT SALT LAKE COMP , 518, 519 
149 ОТЕК INC..,...... x alise AK AR 
* HEE COMPUTRONICS ..... „e 105 
151 HANDWELL CORP........,...481 
407 HANDWELL CORP...........48B 
(92 HASCO, ІМС............. ..:.502 
153 HAYES MICROCOMP PROD.. . 32, 33 
* HAYES MICROCOMP. PROD.... 411 
155 HEATH COMPANY ,....... ‚‹‹ 206 
374 HELIX SYS. & DEVLP CORP....258 
375 HELIX SYS. & DEVLP. CORF ...258 
157 HITECH INTL. INC. ..,....... 490 
158 HOLIDAY INNS, INC ..... 338, 339 
159 HOLLYWOOD HARDWARE ..,. 496 
[50 HP BOOKS....... eee АДИЯ 
lêl HUMAN DESIGNED SYSTEMS .. 315 
STL ВС... ien aac E 
RE MC... os p adio gis € 5 
163 ІВМ INSTRUMENTS ..... so 242 
164 IBM NOD-SYS. SUPPLIES...... 302 
405 !МАСЕСОВР.............,.4#16 
376 INFOCOM....... ON ied 168, 169 
" INMAC..... M E WH 
d. o o IE DEUS 449 

" INNOVATIVE SOFTWARE IINSERT] 
i eA ac d ee ARR 320 A-F 
165 INTEGRAND across ‚84 
* WEG CGRP iesus oa. 20, 21 
166 INTERACTIVE STRUCT......... 345 
404 INTERBUSINESS CORP. ....... 416 
167 INTERFACE INC... 1... 250 
168 INTERFACE INC..... "-—:. 
169 INTERNATIONAL SOFTWARE . . 283 
170 INTERTEC DATA SYS....... 2B 
171 IO TECHNOLOGIES ,,........ 175 
172 IVIE COMPUTER CORP.,..,... 408 
173 JADE COMP PROD.,......,.. 503 
174 JADE COMP PROD.......504, 505 
175 JAMECO ELECTR. ....... 140, 14] 
[76 JDR MICRODEVICES INC .. 520, 521 
177 JDR MICRODEVICES INC .. 522, 523 
[76 JDR MICRODEVICES INC. ,..,. 524 


TQ GET FURTHER information on the products advertised in BYTE, fill 
out the reader service card with your name and address. Then circle 
the appropriate numbers for the advertisers you select from the list. Add 
a 20-cent stamp to the card, then drop it in the mail. Not only do you 
gain information, but our advertisers are encouraged to use the 
marketplace provided by BYTE. This helps us bring you a bigger BYTE. 
The index is provided as an additional service by the publisher. who 
assumes no liability for errors or omissions. *Correspond directly with 
company. 


Inquiry No, Page No. 
H9 [КІ INDUSTRY OF AMERICA, . 352 
MB КАҮРЕО...........,....... D03 
TSE KERN PUBLICATIONS ,....... 270 
182 KEY TRONIC CORB ,..,,,..48, 49 
83 KNOWLEDGE SYSTEMS,...... 21 
184 KOALA TECHNOLOGIES CORP. . 308 

* KORSMEYER ELECTR. DESIGN . . 34 
185 LABORATORY MICROSYS. ..... 219 
186 LANGLEYST. CLAIR..........248 
187 LAWSON LABS,..... — 490 

(88 LEADING EDGE PROD....... ‚сш 
[B9 LIBERTY ELECTRONICS. .,..., 271 
383 LIBERTY GROUP INC. .,....., 420 
191 LOCKHEED-GETEX......,..,.373 
192 LOGICAL DEVICES............26 
193 LOGICAL DEVICES.......,...496 
194 LOGICAL MICROCOMPUTER... 104 
195 LOGITECH ІМС... ,...,........86 
196 LOMAS DATA PRODUCTS ..... 173 
197 LOTUS DEVELOPMENT ,.,,... 254 
198 LYBEN COMP 5Ү5....,.....,.430 
199 LYBEN COMP SYS,.........,.498 
200 LYCO COMPUTER............ 487 
201 MACROTECH INTL.....,..... 391 
400 MACROTRONM 5Ү5............ 355 
387 MACROTRON SYS.....,.,.....428 
202 MANDINGO COMPUTER ...... 434 
203 MANX SOFTWARE SYS......... 13 
205 MARKEL SERVICE, INC........ 436 
204 МАКОМ ENGINEERING LTD... . 404 
206 MARYMAC INDUSTRIES ...... 498 
207 MAYNARD ELECTRONICS..... 103 
391 McGRAWHILL BOOKSTORE ... 433 
208 MC-P APPLICATIONS......... 179 
209 MEMOREX MEDIA PROD . 444, 445 
394 META 5ҮЅТЕМ5..,.......... 490 
210 МЕТСНЕМ INTL. CORP ......459 
211 MF] ENTERPRISES INC. ....... 318 
212 MICRO AGE COMP. STORES INC 366 
213 MICRO CRAFT CORP... .......409 
380 MICRO DATA BASE ,......... 247 
214 MICRO DESIGN INTL.....,...,45 
389 MICRO EQUIPMENT CORF ..,. 210 
215 MICRO FOCUS .....,.... o. 185 
216 MICRO MANAGEMENT SYS... .432 
217 MICRO MART, INC. ...... 284, 285 
218 MICRO МЇ\Т............... 286 

" MICRO RIM,,...... ooo 124, 125 
219 МЇСЕСТААХ................,23%%® 
220 MICRODYNAMICS ........... 490 
222 MICROMAIL,........... wa». 483 
223 MICROPROCESSORS UNLTD.. ..492 

* MICROSOFT СОЁР ........ 58, 59 

* MICROSOFT СОЕР....... 240, 241 

* MICROSOFT CORB........ oe 291 

* MICROSOFT CORP .......... 293 

* MICROSOFT CORP .......... 295 
224 MICROSTUE INC. ............ 201 
225 MICROTECH EXPORTS. ....... 172 
338 МЇСЕОПМЕ..,.............. . 76 
226 MICROWARE...,............. 421 

° MID-AMERICA WHOLESALERS. . 45I 

" MIDAMERICA WHOLESALERS . 462 
227 MIDWEST MICRO-PERIPHERALS . 22 
228 МПЗЇНА................ .. 376 
229 MOUNTAIN VIEW PRESS......157 
230 MOUSER ELECTRONICS ...... 498 
405 MULTIMATE INTL........220, 221 
231 MULTITECH SYSTEMS........ 383 
232 MUDTSCORR.........2. we 431 
233 MUSYS CORB............... 431 
235 NATIONAL COMPUTER 170... FOI 
236 NEC HOME ELECTR. USA..... 307 
237 МЕС HOME ELECTR. USA.....309 
238 МЕС HOME ELECTR. USA..... 311 
378 МЕС INFORMATION.......... 425 
239 NETWORK .......... РТ 0 
240 NEW AMERICAN LIBRARY ..... B3 

* NORTH HILLS CORP ......... 462 

* NORTH HILLS CORP......... 498 
241 NORTHWEST DIGITAL 5YS..... IBI 
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Inquiry No. Page No. 
242 O'HANLON COMP SYS.......- 407 
243 ORIDATA.. 0. Leo eee rh 63 
244 ОКПАТА................... 265 
245 OLYMPIA USA. INC ...,..... 413 
246 OPEN SYSTEMS INC........88, 89 
384 OREGON SOFTWARE......... 123 
247 ORYX SYSTEMS.........466, 467 
248 PACIFIC EXCHANGES....451, 458, 
459, 460, 461, 494, 496, 498, 502 
249 PAN AMERICAN ELEC INC ,.. 502 
250 PANASONIC SENIOR PARTNER. . 77 
158 PC PIPEUINE.. ees rene ,.490 
* PERSONALIZED COMP. PAPER. .226 
313 PERSYST..........- «ees 144, 145 
254 PIPELINE COMPUTER....506, 507 
" "Ro oes 459 
256 PLUM HALL INC ............ 174 
257 POLAROID CORP. ....... 158, 159 
260 PRACTICAL PERIPH............ 61 
261 PRACTICAL PERIPH..,........ 249 
262 PRACTICAL РЕКІРН........... 429 
263 PRECISION DATA ,........... 494 
464 PRENTICE HALL INC .... 152, 153 
465 PRIMAGES INC. ........ TT @@ 
266 PRINCETON GRAPHIC 5Ү5.... . 320 
267 PRIORITY ONE.......... 512, 513 
267 PRIORITY ONE.......... 514, 515 
268 PRO MICROSYSTEMS. ........ 496 
269 PROFESSIONAL DATA SERV... , 502 
270 PROMETHEUS PRODUCTS..... 333 
271 PURCHASING AGENT, THE. ...432 
272 PURPLE COMPUTING .,...,.. 494 
273 OANTEX DIN............. o 340 
214 QUADRAM CORP........... ,. 19 
2415 QUADRAM CORP....... T Ш4 
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Inquiry No. Page No. 
216 QUADRAM CORP ,......... , 445 
277 QUANT 5Ү5ЅТЕМ5..,,........ 460 
278 QUARK INCORPORATED...,.,.. 57 
219 QUBIE DISTRIBUTING ........ 347 
280 QUCES......... —— S 
281 RADIO SHACK ..,....... ree OV 
cs  - ORE E A 272 
ow | POMPE 457 
284 RING KING VISIBLES, INC ,.,.. 64 
285 RINGER PRODUCTS sensara. 92 
^ EA (5 AREE TBO 
287 ROGERS LABS....... "— PAN 
288 ROLAND СОЁР ,..,........,,. 95 
289 S100 DIV. 696 CORP.......... 491 
290 5-100 DIV. 696 СОВР.........491 
 БАГЕШАКЕ ,.....,..... е. I9 
291 SAGE COMP TECH........... 177 
292 ЅАКАТА..,........ oR 130 
* SCHHCDRR ALI eor en un бә A 
* SCOTTSDALE SYSTEMS........71 
294 SEEQUA COMP. СОЁР, .,.......7 
295 SEMIDISK 5ҮЅТЕМ5,,..,,., ,. 326 
296 SENTINEL TECHNOLOGIES....423 
* SILICON SPECIALTIES ......... 44 
297 SLR HYSTEMS..... e urn 458 
* SOFTLINE CORP .,.....,.,.. 208 
ANE 5ОЕТНЕНТ......ь.»-...„ ED 
299 SOFTWARE ARTS...........,.35 
303 SOFTWARE SERVICES ...... .. 451 
304 SOFTWARE SERVICES .....,... 496 
305 SOFTWARE SOLUTIONS INC . . 239 
306 SORD COMPUTER OF AMERICA , 67 
* SPERRY..... iris Plesk "M ОИ 
° SRI DATA SYSTEMS ......,... 416 
308 STARBUCK DATA CQ..,....,..498 


Inquiry No. Page No. 
* STARSHINE INC.......... ru. 420 
309 STRICKLY SOFTWARE ........ 372 
MO 5ШММҮЧМТЇ................. 416 
31] SUNMTROMIES..LLL. LL eere 478 
312 SUPER COMP INC...... vx aad 484 
313 SUPERSOFT...,.........266, 267 
317 SYSGEN INC. ............... 361 
319 SYSTEMS MANAGEMENT ASSOC 214 
* SYSTEMS STRATEGIES ....... 440 
321 TALLGRASS TECH............. 65 
322 TATUM LABS ......... sese. 451 
3889 TAVA CORP Tse caesarean 393 
324 TAXAN, CORP. .......,...... 399 
325 TAXAN. СОВР.............- 399 
332 ТШ БҮЅТЕМ5.............., ‚18 
327 ТОК ELECTRONICS ...... 380, 381 
° ТЕКТКЕОМХМС............. 186 
388 TELEBYTE ТЕСН,............ 456 
328 TELETEK ENTERPRISES. INC... 39 
329 TELEVIDEO SYSTEMS...... 98, 99 
330 TERRAPIN INC........ PR 458 
* TEXAS COMP. SYS...... se... 138 
* TEXAS INSTRUMENTS. . , il, 12, 13 
* TEXAS INSTRUMENTS........ 331 
402 THINKER SOFT......... e.as- 219 
331 THREE M COMPANY ......... 191 
129 TIGERTRONICS. ............. 502 
* TINNEY. ROBERT GRAPHICS306, 398 
334 TITAN TECHNOLOGY.........379 
335 TOPAZ INC cosa... 193 
336 TOSHIBA AMERICA INC ..... ‚312 
337 TOSHIBA AMERICA INC ...... 313 
* TRANS WORLD AIRLINES . 318, 319 
339 US ROBOTICS ac casas a o ‚51 
340 UNIPRESS SOFTWARE INC. ....134 


Inquiry No. Page No. 
341 UNIQUE SUPPLIES & ACCESS. . 502 
342 UNISOURCE ..,.............. 53 
343 VENTEL INC ros rss sena. , 237 
344 VERTEX SYSTEMS.,......, » 259 
345 VIDEX....,.... M edis — 
346 VISUAL AGE. aac arses. 268 
347 VISUAL TECH. INC .......... 375 
* VLM COMPUTER ELECTR. .... 492 
385 VOLITION SYSTEMS ......... 278 
349 WADSWORTH PROFSSNL SFTW. . 257 
370 WANG ELECTRONIC PUB. ...... 24 
130 WAREHOUSE. THE............ 96 
* WAREHOUSE SOFTWARE ...... 16 
350 WASHINGTON COMP. SYS. .... 434 
351 WESTERN UNION ........... 435 
354 WESTICO ІМС... 68 
353 WHEATLAND DESIGN LAB....492 
354 WHITESMITHS LTD. ........... 90 
355 WILLIAMS, MARK CO......... 391 
356 WINTEK СОКР............. . 451 
357 WOOLF SOFTWARE ........ .. 101 
359 WYSE TECHNOLOGY,.........199 
360 Хрѕ...... AT ERST «aep 486 
362 XEROX CORP. (AMERICAREMI, 42, 43 
363 XEROX EDUCATION PUBL. .... 297 


600 
601 


* Correspond directly with company 


INTERNATIONAL ADVERTISING SECTION 


AMER. BUYING & EXPORT,. .352B 
SORD COMPUTER CORP .... 352A 


No domestic inquiries. please. 


BYTE will offer a revolutionary 
computerized program to 
service our subscribers and 
our advertisers. 


@ Teamed with Berkshire 
Computer Processing Center 
of Pittsfield, MA, BYTE can 
assist in information turn- 
around from advertiser to 
reader within a few days’ time. 


E The system—Automated 
Inquiry Management System 


Ш This new service will be 
available to SUBSCRIBERS 
ONLY. If you are not a 
subscriber fill out the 
subscription card bound in 
this issue now and take 


advantage of this valuable new 


(AIMS)—works by Touch-Tone 


phone. Subscribers can phone 
Berkshire Computer and key 
in advertisers' reader service 


numbers. Advertisers can then 
access the system directly, 


obtain inquirers' names and 
respond to them within days 
of the reader's requests. 


service. Or, call BYTE 
circulation at (800) 258-5485. 


BB The standard reader service 
card is still available for use by 
subscribers and non-subscribers. 
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For fastest service transfer mailer label from wrapper to coupon 
provided at the right. Requests cannot be honored unless zip code 
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[Title] 
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[Company] 
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is given. This card valid for 6 months from cover date. 


Telephone 


PLEASE PRINT —this is the only way to get requested 
to you. 


! 23 45 67 
2 24 46 58 
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353 375 397 419 
354 376 398 420 
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508 


529 
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551 573 595 517 639 
574 596 


618 640 


3 25 47 69 
4 26 48 70 
5 27 49 7) 
6 28 50 72 
? 29 51 73 
8 30 52 74 
3? 3i 53 75 
10 32 54 76 
1! 33 55 77 
12 34 56 78 
13 35 57 79 
14 36 58 80 
15 37 59 81 
16 38 60 82 
17 39 61 83 
IB 40 62 84 
19 41 53 85 
20 42 64 85 
21 43 65 87 
22 44 ób BB 


(00 
10! 
102 
103 
104 
105 
106 
107 
108 
109 
110 


113 
114 
115 
115 
tI? 
па 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 


135 
136 
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138 
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159 
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163 
164 
165 
166 
167 
168 
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170 
171 
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173 
174 
175 
176 


179 
160 
181 
182 
таз 
184 
185 
186 
187 
188 
189 
190 
191 
192 
193 
194 
195 
196 
197 
198 


201 
202 


223 245 267 
224 245 268 
225 247 269 
226 248 270 
227 249 271 
228 250 272 
229 251 273 
230 252 274 
231 253 275 
232 254 276 
233 255 277 
234 256 278 
235 257 279 
236 258 280 
237 259 281 
238 260 282 
239 261 283 
240 262 284 
241 263 285 
242 264 285 


289 311 
290 312 
291 313 
292 314 
293 315 
294 316 
295 317 
296 318 
297 319 
298 320 
299 321 
300 322 
301 323 
302 324 
303 325 
304 326 
305 327 
306 328 
307 329 
308 330 


333 
334 
335 
336 
337 


355 377 399 421 
356 378 400 422 
357 379 401 423 
358 380 402 424 
359 381 403 425 
350 382 404 426 
361 383 405 427 
362 384 406 428 
363 385 407 429 
364 385 408 430 
365 387 409 431 
344 3B8 410 432 
367 389 411 433 
368 390 412 434 
347 369 39! 413 435 
348 370 392 414 436 
349 371 393 415 437 
350 372 394 416 438 
351 373 395 417 439 
352 374 396 418 440 


443 465 
444 466 
445 467 
446 46B 
447 469 
448 470 
449 471 
450 472 
451 473 
452 474 
453 475 
454 476 
455 477 
456 478 500 
457 479 501 
458 480 502 
459 481 503 
460 482 SO4 
461 483 505 
462 484 506 


487 
488 
489 
490 
491 
492 
493 
494 
495 
496 
497 
498 
499 


509 
510 
511 
512 
513 
514 
515 
516 
517 
518 
519 
520 
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528 


531 
532 
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536 
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541 
542 
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fied ads section on the page preceding the 
Reader Service list], then rate each article 
you've read as Excellent, Good, Fair, 
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620 642 
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610 632 654 
61] 633 655 
612 634 656 
613 635 657 
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66! 683 705 
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663 685 707 
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677 699 721 
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is given. This card valid for 6 months from cover dare. 
NOTE —!f label is missing or defaced fill out coupon carefully— 
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City 


[Company] 


Telephone 


State 


JUNE 1984 
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! purchased this copy by O Subscription O Newsstand, computer store, or bookstore 


331 353 375 397 419 
332 354 376 398 420 


333 355 377 399 421 


334 356 378 400 422 
335 357 379 40! 423 
336 35B 380 402 424 
337 359 381 403 425 
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428 
429 
430 
43} 
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436 
437 
438 
439 
352 374 396 418 440 


338 360 382 404 
339 36! 383 405 
340 362 384 406 
341 363 385 407 
342 364 386 408 
343 365 387 409 
344 365 3B8 410 
345 367 389 4i! 
346 368 390 412 
347 369 391 413 
348 370 392 414 
349 371 393 415 
350 372 394 416 
351 373 395 417 
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579 601 623 


573 595 617 
574 596 618 
575 597 619 
576 598 820 
577 599 821 
578 600 622 
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580 602 524 
581 603 625 
582 604 626 
583 605 627 
584 606 628 
585 607 629 
586 608 630 
587 609 631 
588 610 632 
589 611 633 
590 612 634 656 
591 613 635 657 
592 614 636 658 
593 615 637 859 
594 616 638 660 
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700 
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771 793 
772 794 
773 795 
774 796 
775 797 
776 798 
777 799 
778 800 
779 НО! 
780 802 
781 ВОЗ 
782 804 
783 805 
7B4 BOG 
785 807 
786 509 
787 809 
788 810 
789 Bl! 
|790 812 
791 813 
792 814 
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To get further information on the products advertised in BYTE, fill out the reader service card with your name and address. Then circle the apr 
propriate numbers for the advertisers you select from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain ілѓог- 
mation. but our advertisers are encouraged го use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro- 
vided as an additional service by the publisher, who assumes no liability for errors or omissions. 
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| Address enclosed 
{ [Аїг тай rates available upon request) 
| City Please remit In US funds drawn on a 
j US bank. Thank you. 
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| Сага No. L] Check enclosed (Bonus: [North America 
only] one EXTRA issue—receive 13 issues for 
| Expiration date the price of 12) 
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- Signature Date О Bill me (North America only} 
Please allow eight weeks for processing. Thank you. 
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For a subscription to BYTE, please complete this card. 
Û $53 Europe {air delivery) payment enclosed 


Name 

O $37 Elsewhere [surface mail] payment 
Address enclosed 

{Air mail rates available upon request} 
City Please remit in US funds drawn on a 
US bank. Thank you. 

State Zip. | . . Country 
Card No. O Check enclosed (Bonus: [North America 


only] one EXTRA issue—receive 13 Issues for 


the price of 12] 
co 98 о E 


О Bill me (North America only] 


Expiration date 


Four digits above name—Master Charge only 
Signature Date 


Please allow eight weeks for processing. Thank you. 
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_ Don't Miss An Issue! 
Have BYTE With BYTE you'li always be among 


/ the first to know about the important 


pst) delivered to breakthroughs, worthwhile new 


equipment, and innovative projects in 


your door. 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


the world of computing. 
CHALLENGE US to deliver the very 
best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 
Subscribe to BYTE—the world’s 
leading computer magazine. 
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The New Tandy 2000 


*Simply 
Incredible.’ 
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Meet the i incredible new 
Tandy® 2000 Personal Com- 
puter. А truly remarkable 
machine that you should 
get to know. Why? Be- 
cause the Tandy 2000 
offers more than other most popular and advanced Ultra-High performance 
MS-DOS computers on MS-DOS software around, Tandy TRS-80* Model 2000 
the market. from word processing to systems start at $2999. 
For instance, it's faster electronic filing to spread- Incredible? You bet! 
than the others. It offers sheet analysis. 
more disk storage, and The beautiful, ergonomic 
more detailed graphics. design makes the Tandy Available at over 1100 
Expansion couldn't be TRS-80 Model 2000 a won- nartetoution Radio dheck-pomethd taal 


easier. Even the IBM PC der to look at and a breeze | 
can't compare. to use. And don't forget Bad IO f haek 
With the Tandy 2000, Radio Shack's extensive COMPUTER CENTERS 


you get to choose from the service network. A DIVISION OF TANDY CORPORATION 
Prices apply at Radio Shack Computer Centers and participating stores and dealers. MS is a registered trademark of Microsoft. IBM isa registered trademark of International Business Machines Corp. 


Circle 28! on inquiry card. 


